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1 FOREWRD

Environmental risk is increasingly recognised as a key risk glowély climate change at the
forefront of concerns. The Intergovernmental Panel on Climate Chiaagjgighlighted that we must

act now to limit global warming to 1.5 °C to avoid unprecedented global warming, loss of ecosystems
and other irreversible changésOther environmental issues could further compound the risks
arising from climate change. For example, there has been a rapid decline in biodiversity worldwide,
alongside a significant alteration of thregiarters of the land and more than @fercent of the
marine environmertt

Environmental risk not only poses reputational concerns, but also has potential financial impact on
FAYIYOALI f AYaaAGdziAz2yaQ LR2NITF2tA2a YR FOGADAGA
physical risk, climate and weatheglated events haventensified in recent years and are likely to

continue to do so due to climate change. Transition risk arising from policy changes, technological
advances, or shifts in consumer preferences could devalue loans and investments that are exposed

to sectors afécted. These risks are not trivial and could threaten the safety and soundness of the
financial sector.

The Monetary Authority of Singapor®AS launched the Green Finance Action Plan in 2019 to
adzZLJL2 NI | adzadl Ayl ot S { Aiyodto hlRudtdnable yuRire. ALk&y Ahfuat G I G S
2T GKS 1 0GA2y tfly Aa G2 adNBy3aIldkKSy (GKS FAYlIFIyOAl
MAS has issuethe Guidelines on Environmental Risk Management for banks, insurers and asset
managersseting2 dzi a! { Q & dzLISNIA &2NE SELISOGI GA2ya F2NJ T
mitigate and disclose environmental risk.

This handbook produced by the Green Finance Industry Taskfo@&IT)O2 YLX SYSy da a! {
efforts. Written by industry practitioners for industry practitionersit shares practical
implementation guidance and good practices on environmental risk managerbet.handbook
RSY2yaiNI 1Sa GKS AyRdzZAGOGNEQA STF2Nlde 12 RSSLISYy 1y
Implementation of environmental risk management practices will be an iterative process as

methodologies evolve and mature over time. MAS will continue to work closely with the industry to
identify and promote good practices.

I hope this handbook wilterve as a useful guide for financial institutions as they seek to build
resilience to environmental risk as part of their business and risk management strategies.

Wong Zeng Yi
Executive Director
Monetary Authority of Singapore

1Intergovernmental Panel on Climate Chan@®18), Global Warming of 1.5 degrees, Summary for Policymakers
2 Intergovernmental Scieneolicy Platform on Biodiversity and Ecosystem Seryi2@9, Global Assessment Report on
Biodiversity and EcosysteBervices
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2 INTRODUCTION

Environmental issues aie global challengandrequire a global responsén Singapore, there is an
impetus to build a financial landscape conducive to environmentally sustainable growth,
contributing to global efforts in the transition to a legarbon, climate resilient economy.

MAS,{ A y 3| téatiBapkiand integrated fimncial regulatorjs playing a leadingole andhas
introducedGuidelines on Environmental Risk Managem@&\MRM Guideline¥’. Theseset out sound
practices for banks, insurers and asset managesBectively known aginanciallnstitutions, orFl9
supervised by MASn relation to governance, risk management and disclosure of environmental
risks.

F areencouraged to integrate environmental risks into business and investment decisions and
disclose meaningful informatiothat would enable stakeholders to evaluate th@erformance in
addressingenvironmentalissuesas a risk and an opportunityf his handbook proviés practical
guidance tamplement the ENRM Guidelines asldares best practices.

The handbook is intended to be useful toFls of all sizes It applies across sectgrsand
implementation should reflect relevant sectspecific and businesspecific characteristics(for
example,what applies to banks may not necessarily apply to asset manadernglementation
should also be commensurate to the scale and complexity of ¥ fadtiditi©@sdas well its risk profile.
It is for individual firms to determine the best approattased on the information in thisandbook
and other sources of informatioApproaches to managing and disclosigigvironmental risksare
expected to mature as methodologies of measuring, reporting and managing these risks &helve.
contents of the handbook do not constitute supervisory guidance.

The Guidelines apply on a group basis lfecally incorporatedFI$. Flsthat are branches or
subsidiaries of global groups may take guidance from tiei? dzkdranmental risk management
frameworks, as long as the frameworks meet éxpectations sebut in the Guidelines.

2.1 Background

The strong political and regulatory will to develop ENRM has its roots in the Paris Agreement of
2015, under which the parties to the United Nations Framework Convention on Climate Change
(UNFCCGQgreed to adopt a universal and legally binding agreemenpost2020 climate action.

The target is to limit global warming to significantly below 2° Celsius, and to pursue efforts to limit
global warming to 1.5° Celsius above -prdustrial levels. Singapore ratified the agreement in
September 2016.

3MAS, (2020)Guidelines on Environmental Risk Management

4For example, for a locally incorporated bank that is headaarad in Singapore, this refers to the group including the

K2t RAy3 O2YLIlye Ay {Ay3AILRNB: a ¢Sttt a GKS olylQa adzmaiR.
applicable. For a locally incorporated subsidiary of a foreign bank, this refers@odhé@ 8 A RA I NB Q& 2LISNI A2y a 7
and its downstream subsidiaries and branches in Singapore and overseas, where applicable.
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https://www.mas.gov.sg/regulation/regulations-and-guidance?topics=Risk%20Management%2fEnvironmental%20Risk

On 31 March 2020, Singapore submitted its enhanced 2030 Nationally Determined Contribution

(NDC) and Longerm LowEmissions Development Strategy (LEDS) document toUIRECCC

{AYy3ILRNBEQa SyKIYyOSR b5/ Rarourid2030.8ngaporeSals Aspigsh 2 ya |
to halve its emissions from its peak to 33MtCO2e by 2050, with a view to achieving net zero

emissions as soon as viable in the second half of the céntdowever achieving thesebjectives
will require dramatic changes to the economy and will pose challenges to some sé&tters.will
also be a need for significant investments to support a low carbon economy.

This is essential for Singapore, which is a smalklyiowg citystatS gA G K 2yS 2F GKS g

open economies and is particularly vulnerable to the impacts of environmental chaxldeugh

Singapore accounts for around 0.11 percent of global carbon emissions, it has made significant

efforts domestically to reduce essions.

Singapore is committed to a multilateral, rubased solution to address this challenge, and
support international efforts on this front including importantly, those focused orfacilitating

Article 21(cY of the Paris Agreemeng KA OK | AYa +d aX YF1Ay3 FAylLyO

pathway towards lowGHGemissions and climatsl B a A £ A Sy (i IR Bedednbe? 20Y7Sav/tled ¢
Paris One Planet Summithe MAS, along with seven other centrBanks and supervisors

volunteered to establish a Network of Central Banks and Supervisors for Greening the Financial

System (NGF$ lIts rolg among others, i$o mobilise mainstream finance to support thteansition
toward a sustainable economyhis network will help to define and promote best practicésr
strengthering the global response required to meet the goals of the Paris Agreentientill also
enhane the role of the financial sectdn managdng risks andmobilisng mainstream financén the
broader context of environmental and climate risk managemensupport the transition toward a
sustainable economy.

2.2 Synopsis

Thehandbookoffers guidance orapproaches to managenvironmentalrisks.It citesseveralexisting
frameworks ad initiatives, such as thEinancial Stability Boai@SE) daskforce for Climate related
Financial Disclosures (TCFQJNsupported Principles for Responsible InvestmgiN PRI)
Principles for Responsible Banking and Principles for Sustainable Insurancewite8l)are
complementaryand contain practical advice on implementatioat the time this handbook is being
produced.

Chapterthree outlines the financialrisksarisingfrom environmental risk, the various transmission
channelsand the need for a green taxonomy to hedfpsplay a key role in directing capital flows
towardssustainable economic activitie$he twomain riskanmentioned aretypicallyassociated with
climate changephysicalandtransition risks

5MtCO2e = million tonnes of carbon dioxide equivalent

6 National Climate Change Secretariat, (20200z0 YA 8 a4 A2y 2F {Ay3AF1IRNBQa 9y KIYyOSR
LongTerm LowEmissions Devgdment Strategy to the United Nations Framework Convention on Climate Change
7"UNFCCC, (201Baris Agreement

81n Asia, several regulators and central banks, including MAS, are part of the NGFS and are working to identify what
measures are needed to manage finandigks related to environmental and climate risks. The network, at January 2021
has grown to 72 members and 13 observers.

bl GA:


https://www.nccs.gov.sg/media/press-release/submission-of-singapores-enhanced-nationally-determined-contribution-and-long-term-low-emissions-development-strategy
https://www.nccs.gov.sg/media/press-release/submission-of-singapores-enhanced-nationally-determined-contribution-and-long-term-low-emissions-development-strategy
https://unfccc.int/sites/default/files/english_paris_agreement.pdf

Chapterfour on governance and strategipcuses oneffective integration and implementation of
environmental risks into thgjovernanceframework for FIsGood practicein environmental risk
governance includesboard accountability and oversightclear delineation of roles and
responsibilities for seniomanagementjntegration of environmental risk into risk frameworks and
policies, boardapproved risk appetite and reporting metriaad capacity building.

Chapter five on risk management outlinethe steps whichFIscantake toembedenvironmental and
climaterelated financial risk intgheir risk management processes, make inforneetisions and
improve their resilience.The understanding ofand practices arouncclimaterelated financial risk

are fast evolving so the information and examples in this chapter should be considered alongside
market and regulatory developments.

Chapter six showcases case studiesof effective environmental andclimaterelated financial
disclosures Effective disclosures alloWwlsto provide greater transparency around the impact of
financially materiaénvironmental rislon their business.

The handbook is written witla view of prevailinggood practicein mind Embedding effective
environmentalrisk management is a mulfiear endeavourand some of these approaches may take
years to develo@nd refine.



3 SCOPE

3.1 EnvironmentaRsk

Environmental risk arises from the potential adverse impact of changes in the environment on
economic activig and human welbeind. Such changes may come about as a resultliofate
change, loss of biodiversity, pollution addgradation of water supplie€limate changes the most
pressing of thesewith the Intergovernmental Panel on Climate Change (IPCC) estimatingfthat
carbonemissioncontinuein line with historicalates it will not be possibléo limit global warming

to 1.5°Cor well below 2°C,resulting inunprecedentedglobal warmingloss of ecosystems and other
irreversible changebetween 2030 and 2052 Biodiversityloss also has significant implications for
human health and welbeing with growing recognition of its importance for provision of food, clean
g GSNJ I yR 20 KSNJ"VYEigetsi®yhad Been insi§nNigant A&in€ worldwide,
involvingsignificant alteration of threguarters of the land and more than §@rcentof the marine
environment thanksto humanactions?.

3.2 Implementation of theHandbook inLine with Guidelines

Environmental risks are @otential source of financiaand reputationalrisk MAS hagublishedthe
ENRM Guidelines tobuild and enhance the resiliena# the financial systemandto enablethe
financial sector to support the transition to an environmentally sustainable econoriyis
handbook has been producets a useful referencén line with the BIRM Guidelineswith the aim

of supporing implementation forall FIs MAS recognises that the scale, scope and business models
of banks, asset managers and re/insurers can be different.

MAS expectshat FIapproach to managing and disclosing environmental wgkmature as the
methodologies for assessing, monitoring and reporting such risk ewdik8. also acknowledges that
within the wider category of environmental risks, the approach towards climate igsmore
developed and quantifiable, and would expect approach towards other areas to evolve over a period
of time. The examples of environmental risk management practices featured in the handbook are
meant to beillustrativeas a best practice to be cadered for adoptionand are neither prescriptive

nor exhaustivdor Fls to adopt

9 Based on the concept of natural capital, nature is made up of a stock of resources (e.g. water, forest, air), which provides
ecosysten services (e.g. food, coastal protection, absorption of pollution) that in turn underpin economic activities and
human welbeing. Drivers of environmental changes can adversely impact natural capital and disrupt the provision of
ecosystem services, leadj to reduced flow of benefits to the economy and people.

10]PCC, (2018%lobal Warming of 1.5 degrees, Summary for Policymakers

11 OECD, (2019Riodiversity: Finance and the Economic and Business Case for Action

12|Intergovernmental ScieneRolicy Platform on Biodiversity and Ecosystem Services, (2Blb®al Assessment Report on
Biodiversity and Ecosystem Services



https://www.ipcc.ch/sr15/chapter/spm/
https://www.oecd.org/environment/resources/biodiversity/biodiversity-finance-and-the-economic-and-business-case-for-action.htm
https://ipbes.net/global-assessment
https://ipbes.net/global-assessment

3.3 Environmentalthange as &urce ofEconomic andHnancialRisks

Environmentalrisks aretranslated into risk factorsthat may result in financial instability. The

interplay betweentheserisks should also be factored sincedevelopmens in one can affect the
timing and magnitude of the otheilhe following sections focus on climate chanigeing the most
developed areabut can similarly be applied to othéypes of environmental risk especially around
non-financial/ reputational related risks associated with them

3.3.1 PhysicaRisks

Physical risks fronenvironmentalclimate changestem from various factors Theseinclude (i)
extreme weather events and their consequenckappeningwith increasing severity and frequency

(e.g. heatwaves, drought, floods, storms, hail, wildfires and avalanches)(iiarildnger term
progressive shiftén climatic and environmental conditionsg.g. changes in rainfall frequency and
volume, extreme weather variability, rising sea levels, changes in sea currents and winds, ocean
acidification, and global warmihgrheformer groupingis| Y2 6y | & & Odzil&térisNR &1 a
1y26Yy a GOKNRYAO¢ NRalaod

In practice, the two effects are oftecommingled are highly interrelated and may be difficult to
differentiate. For instance, rising sea levels (chronic) aggeafl@adding from storm surge(acute),

and more intense heatwagdacute) are intertwined with increasing average temperature lesats

global warming (chronic). Increasing evaporation rates from warming ocean surfaces (chronic)
strongly contribute to higher probabilities for extremmecipitation and flooding associated with
tropical cyclones (acute), or with severe convective storms (acute) which are fuelled by high levels of
atmospheric moistureFigurel shows examples of acute and chronic physical climate risks.

Figure 1
ACUTE PHYSICAL RISKS Tropical cyclones, storms, tornadoes
River floods, flash floods, storm surges
Wildfires
CHRONIC PHYSICAL RISKS Sea level rise

Drought stress
Heat stress
Precipitation stress

Fire/weather stress

Physical riskairn into economic costs and financial losses when the increased frequency, severity or
volatility of extreme weather events leads to physical damage. This can iresiét devaluation and
repricing of financial assets or collateral held by banks, such as commercial or residential property,
potentially leading to increased credit risks.

10



As thefrequency and severity afatural catastrophes increasghis can lead ¢ noninsured losses

which, in turn,can threaten the solvency of households, businesses and governments, and therefore
alsoFls Insured losses may place/insurers in a situation of fragility as the increased frequency and

severity of extremaveather events leads to high payuts. Further, some knocR y | y R a Ol a8 O R
STFSOGaeg 2F OtAYFGS OKFy3aS GKFEG FNB Y2NB 02 YL €
period without any visible impact until severe loss events are finally triggerébe scale of

economic losses is exacerbated by-Gb f f SR aSO2y2YAO | OOdzYydz | GA2Yy¢E
combination of greater urban density (more thaalf2 ¥ (G KS @2 NI RQ&a L2 LIzt | GA2Y
and growth in per capita wealth.

Physical risks may aldiaveknockon effects such as abandonment of watatensive operations,
disruption of global supply chains, climdteluced mass migration and increased social conflicts.

For instance, water is an important natural input for minitgcauseextractive operations rely
heavily onit to process ore. However, the impacts of climate change (higher temperatures and more
extreme, less predictable weather conditiorex)e jeopardishg the availability of water resources
globally.Extractive companiesmay facewater scarcity in the jurisdictioris which they have assets
while competitionfor resourcesn the same water basiwith local communitiesnay lead toloss of
sociallicence to operate

Similar to extreme weather events)dreasing frequency and severity of flooding may also lead to
physical damage to assessich as residential and commercial propengid as collateral by asset
owners and banks. This may lead to increased credit risks, particularly for banks, or to underwriting
risks forre/insurers if there are greater than anticipated insurance or legal claims

3.3.2 Transition Risks

According tothe 2018 SoecialReport by IPCCnet carbon dioxide €CQ) emissionsmust be reduced

by 45 percentrelative to 2010 leveldy 203Q and the world must reachnet zero C@emissions

around 2050 in order to keep warming below.5°Crelative topre-industrial levels at the end of the

21t century. This requires ¢rapid and fasreaching transitions in energy, land, urban and

AYVFNF a0NHzZOGdzNE 6Ay Of dzZRAY 3T GNIF yELIRZNI YR 0dzAf RAY S

As such efforts are made,transition risls arise. Transition risks are associated widtonomic
dislocation(such adargescalejob lossespndthe financiallosseshat could result from the process
of adjustment towards a lovearbon economyThe sources of transition riskiclude:

(a)Climaterelated developments in policy and regulation

0] Regulatory measuresthat make fossil fuel use or the pricing of emissions more
expensive, such as fossil fuel phasg andintroduction of carbortaxes;

(ii) Tightened energy efficiency standards for domestic and commercial buildimgismay
affectNRA a 1 Ay -tdlét ridiagportiotiadand increase investment costs due to
the retrofitting of commerciabuildings andnanufacturingplants.

Uncertainty and uncoordinated policy changeshe shift to a low-carbon economynay also
increase transition risk.

131PCC, (2018%lobal Warming of 1.5 degrees, Summary for Policymakideadline Statements

11
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(b) Emergence of technological breakthroughs or limitations to business models

For instance, vith the emergence of electric vehideand greater affordability of battery
technologies, an increasing number of governments have announced their intention to phase out
internal @mbustion engingpowered vehicles. Car manufacturdlst fail to shift their productmix

away from combustioengines will face transition risk.

Addressinghese types otransition risksinvolvesanticipatingthe nature of the technologies and
financing practices that will replacecurrent systems. For example, energy production will be
transformed into a much more capitaltensive system, with high upfront capital costs for
renewable infrastructure but low opating costgdue tothere beingno fuel cost involved)

(c) Shifts in consumer preferences, driven by a desire for more ethical or sustainable supply chains or
products.

Companies thainnovate and developew, low-carbonemission products and services may improve

their competitiveadvantageand benefit from shifting consumer and producer preferendesvards

more sustainable choice¥hesegoods and servicdwelp reduce emissions (for example, adoption of
energyefficiencymeasures along supply chains), daif  OS 3INBSF G SNJ Syctdonara 2y
footprint. Companieghat fail to adapt to changing consumer demand may see their revenue,
profitability, andcreditworthinesssuffer.

One of the key riskén the transition to a lowcarbon economy is the potential emergence of

G & G NI y R STRese ataisSets hat tbse their economic value either partially or fully before the
end of their economic life as a result of changes associated with this transition. Examples include
infrastructure being retired to meet emissions reduction targets, fneviously poductive
commercial property becoming vulnerable to sea level risespnew policy measures such as a
carbon taxthat reducesthe economic viability ofompanies thaare involved inor rely on carbon
intensive activities such as steel or cement prodct

Stranded assethave potentially serious consequences for the financial system, given the scale of
lending or other financial exposure to businesses whose assets may become vulnerable. For
example, since the risk related to stranded assets is not yet fully reflected in the wélthe
companies that extract, distribute and rely on fossil fuels (e.g. in infrastructure and project
financing) these assets may suffer from unanticipated and sudden-doitens as they are retired

early. As assets fall in value, this leads to logsdsrms of both capital and income for owners, as
well as increased credit (especiatBlevantfor longtenor loans) and market risk for lenders and
investors. See cost estimates of stranded assets in FRjure

Figure 2 - Varying widely: stranded asset cost estimates

Estimates of the current value and scope of stranded assets vary greatly from one study to
another. For instance, Mercure et al (2018) estimates that the discounted loss in global wealth
resulting from stranded fossil fuel assets may range from USD 1 trillion to USD 4 trillion. Carbon
Tracker (2018) approximates the amount at USD 1.6 trillion, far below the International
Renewable Energy Agency’s (IRENA) (2017) estimate of USD 18 trillion, but the scope and
definitions used by each of them differ.

Source: Bolton, P., Despres, M., Awazu, L., Da Silva, P., Samama, F., Svartzman, R., (2020), “The
Green Swan: Central banking and financial stability in the age of climate change”

12



3.3.3 Interdependence of Physical Risks arahsition Risks

Physical and transition risks are usually assessed separately, given the complexity involved in each
case but they are nonethelessnterconnected.Certain clients may be impacted by both physical and
transition risks, as in the case of a coal plant operating on or near a flood \While the features

and implications ofthe interconnectednessof physical and transition risknay only become
apparentoveralongperiod, lack ofearlyactionto addressboth riskscould exacerbateiskoverall A

sharp increase in physical rigksly result irthe need forrapid remedialand policyaction, leadngto

higher transition risksSimilarly, delays in introducing policy changes to address climate change may
exacerbate physical risks, requiring more abrupt and dramatic policy intervenfiansexample,
extreme and increasingly erratic climate evends a result of long delays makng anenergy
transition may eventually force radical changen | O2 dzy i NB pavél]geddsation 2anydQ a
transportation policies

As physical impacts become more obvious and disasters more common, there will tseirshift
market preferences and social norms which may endanger entities that have failed to adjust.
Companies that are seen as having contributed to climate chaogdail to mitigate, adapt, or
disclose financial risks from climate change may find themsaixpssed to risks of litigation for
failure to take sufficient actignwhich in turnaffect their market value or leading to higher claims
againstre/insurers that provide liability cover to those companies.

For relinsurers, parties that suffer lessandor damages from climate change may seek to recover
losses from those they feel are responsible, who may in turn looke&krecovery fromtheir
re/insurers. This could result in higher than anticipated losses for unprepared re/insurers, where
valuation d the liabilities (reserving) and pricimgay not be adequateparticularly affecting General
Liability and Directors and Officers (D&O) cover due to climate related litigation.

3.4 DistinctiveHements of theHnancialRisks fromEnvironmentaland ClimateChange

The financial risks fromenvironmental andclimate change have a number of distinctive elements
which present unique challenges and require a strategic approach to environmental risk
management. These elements include:

(a) Farreaching impactThefinancial risks from physical and transition risk factors are relevant to
multiple lines of business, sectors, and geographiée risks are potentially correlatethd may be
aggravated by tipping points in a rndinear fashion, which means they could bédespreadand
diverse with the full impact on the financial systepotentiallylarger than for other types of risks.

(b) Uncertain and extended time horizon$he time horizons over which financial risks may be
realised are uncertain, and their full impact magly be feltbeyond current business planning
horizons.Past data may not be a good predictor of future riskeansition risk issues are more likely

to be shortterm, with technology, country and regulatory dependencies. Conversely, physical risk is
more longterm, and requires a better understanding tfie correlation between the rise in
temperature and the frequency and severity of natural perilthe severity and manifestation of
both these risks will dependndhe climate pathway.

(c) Foreseeable naturéihile thetiming and magnitude of climate change imp&ctuncertain, there
is a high degree of certainty that financial risks from some combination of physical and transition risk
factors willmaterialise
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(d) Dependency on shotterm actions:The magnitude and future impadf climate changewvill, at
leastin part, be determined by the actions taken today. This includes actions by governments,
companiesand a range of other actors.

3.5 Transmission Channels

Financial risks fronenvironmental andclimate change wilinost likelybe minimised if there is an
orderly market transition to a lovearbon world,but the window for an orderly transition ignited.
A scenarioin which significant action is taken but happens too late to achieve climate goais
posethe most severe riski the financial sectoand by extension, the economy more broadly

Physical and transition risks can materialise with seemuhd and spitbver effectsmixed in These

are illustratedby the following transmission channels and highlighted with examples of the varying
risks types (credit, market, liquidityeputationa). Forthe purpose of this handbook, the scope of
the risk types for each financial sector aligns with BENMRMGuidelines.
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3.5.1 Direct Transmission Channels

Extreme weather eventsan have profound impacts, for example égmadng infrastructure and
property, reducingwell-beingand decreasing productivity. Thean disrupt economic activity and
trade, creating resource shortages and diverting capital from more productive uses (e.g. technology
and innovation) to reconstruction and replacemegfforts. Uncertainty about future losses could
lead tovaryingimpactsfor Fls

For banksdamage to assets serving as collateral could generate losses that prompt banks to restrict
their lending in certairhighrisk regions, reducing the overall financing available in affected areas
Any redudion in the debt repayment capacity of borrowers gall in collateral values can increase
credit risks for bankdg-orre/insurers, such weather eventsill have a direct #ect through higher
claims while policyholderswill be affected byhigher premiumsFor asset managers, Ghange in

O 2 Y LJ prdjeStadarnings would also beflected intheir valuations impacting investors and
asset owners.

Figure 3 - From physical risk to financial stability risks

Financial contagion (market losses, credit tightening)
feeding back to the economy
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3.5.2 Indirect Transmission Channels

The risks to the financial system frothe transition to a low carbon economyre potentially
greatest in scenarios wherw carbon technologies replace fossil fueliant onesand policy
measuressuch asa carbon tax are introducedn an unexpected or disorderipanner. The impacts
remain veryuncertain, with manystudies on the transition risks of climate change offecusing on
the energy sectorFigure4 shows the interlinkages between transition risk and financial stability
risks.

Figure 4 - From transition risk to financial stability risks

Financial contagion (market losses, credit tightening)
feeding back to the economy
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3.5.3 Credit/ounterparty Default Risk

Environmental andlimate related risks caresultin aRS G SNA2 NI G§A2y AYy 02NNRgS|

loans leading to higheprobability of default (PD) and highdossgiven default (LGD)For instance,

if losses from severe weather events are uninsured, the bufdls on households, companies and
ultimately government budget hampering their ability to repay loanBhepotential depreciation of
assets used for collateral can also conttéto increasing credit risk§his could also be problematic
in terms of aFl€Xxapital requirementswhich are typically calculated through an estimated PD and
LGD andbased on credit ratings that largely rely on historicgerformance records for
counterparties.
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With respect to physical risks, the rising frequency and severity of extreme weather ewerds c

impair the value of asset« St R 60& ol yl1a4Q OdzalG2YSNAZI 2NJ AYRANBC
Odza i 2 YSNAR Q 2 LISNI (A 2l ypatentially, Rheirl diaBilfy Aatkr oriskt (&.41 dvater |y
scarcity, pollution and drought) may increase the operating cost of companies in-ivtgasive

sectors.

In relation to transition risks, the shift to a lesarbon economy auld impair the profitability of
customers in carbointensive businesses$n addition, punitive action taken against customers that
pollute the environment (e.g. revocation of permits fantities involved in slashand-burn
agricultural practicescouldresult in a material financial impact on these customers.

Ongoing exchangef feedback between the financial system and thigler economy could further
exacerbate these impacts and riskar example, damage to assets serving as collateral could create
losses that prompt banks to restrict their lending in certain regions, reducing the financing available
for reconstruction in affected areas. At the same time, these losseklweaken houshold wealth

in turn reduéng consumption.

Flsshould pay prticular attention to risk concentration asnvironmental andclimate risk may
aggregate over time across portfoliosor exampleJending towardsthe automotive sectormay
combine wholesale exposure toriginal equipmentmanufacturers, distributors, captive finance
companies, fleet leasingndretail car loans.

Secondorder risk is also importantThs refers to changesthat have an indirect impact on
companies For examp, auto manufacturingexposuremay become even more at risk when
considered in conjunction withipstream exposure to oil producers, refineaad marketers which
may reprice their productsn turnaffecting demand fomternalcombustion engineehicles.

3.5.4 MarketRsk

Under an abrupt transition scenarior as a result of shifts in market preferences or social norms,
assets could be subject to a change in investor perception of profitalafity a consequent
revaluation This ould lead toamarket seHoff, potentiallytriggering a financial crisis.

Relinsurers are exposed to market risk on the asset side of their balance sksetingfrom any
decline in valuation and increased volatility in their investments (particularly in cadrttensive
sectors androm companies that have contributed to significant environmental degradation).

An asset manager invested in companilkat do not demonstratesustainable management ato
not usefundsinvested fora transition towards sustainabilitynay face a abrupt change in market
sentiment @s a result of having toeflect the cost of regulatory measurefor examplg, in turn
negatively affectingportfolio value

3.5.5 Liquidity Risk

Liquidity riskcould emergen situations wherd=I<balance sheetare hitby credit and market risks
rendering themunable to refinance themselves in the short term, potentially leadimdurn to
tensionin the interbank lending market. Liquidity stressas~Iscould dso be triggeredby natural
disasters such as catastrophic floods thiaave causel widespread property damage that requires
significant repair leading to a surge in client fund withdrawalnd demand for emergency loans.
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Flsmay also experience difficylin liquidating assets impacted by weather eventsthmse that are
stranded in the transition towards an environmentally sustainable economy. Depositors and
investors, who are increasinginvironmentally conscioysnay also cut back on sources of furgdin

for banks (ande/insurers) that finance (and underwrite) activities with a negative impact on the
environment.

3.5.6 Operational Risk

Banks, asset managers an@/insurers can be affected through their direct exposure to
environmentalrelated risks. For instance;ls whose infrastructure (offices data centres) are
impacted by physical risks could see theperations affected by failure afystemsand processes

and manpower redistribution. In addition, FIs may face liability claimsrfr parties who have
suffered environmentalrelated losses and seek to recover those losses from those they deem
responsible. This may includdegal challenges from shareholdensho are increasingly active
regarding the adequacy @hnvironmentalrelated financial disclosureShareholderglaimantsargue

that this disclosure forms an important basis of their investment decisions

3.5.7 Reputational Risk

Reputational risk can arise from bantkansacting withcustoners whosebusiness activitiehave
negative environmentalimpact. Negative perceptios around such transactionscould adversely
affect FI€ability to maintain or establish business relationshgsdor to attract and retain talent
Fls may also suffer reputational impacts due to failuresddresscustomer demands fogreater
transparency, such as produciagmaterelated disclosures as required/expected by the market.

Thiscould also be an issugor asset managers that make investmeiissuch companies, or for
insurance companies providing insurance coverdgeoud lead to negative perceptios of assé
manager§business practicer of are/A y & daNBeNwdlting policies,impacting thér ability to
maintain or grow assets under managemanid/or establish new relationships.

In extremeglobalwarming scenarios, severe damage and disruption could become very frequent to
the point that many risks mayo longerbe insurable. Some risks may exceed re/insuréieapacity

or become unaffordable to insur&@he nability of re/insurers tgprovide capacity would undermine

the social role of the re/insurance industry, posing reputational risk. It ésefore important for
re/insurers to supporthe transition to a lowcarbon economy to help avoid @msurability gap in

the future'.

14 Reinsurancés also known as insurance for re/insurers or skogs insurance and is th@actice whereby re/insurers
transfer portions of their risk portfolios to other parties by some form of agreement to reduce the likelihood of paying a
large obligation resulting from an insurance claim.

15CRO Forum, (2019)he Heat is On: Insurability and Resilience in a Changing Clifaterging Risk Initiative Position

Paper
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3.5.8 Insuance Risk

For there/insurance sector, more frequent and severe physical evemiddaesult in higheithan-
expected insurance payutsin sectors such gsroperty and agricultureas premium pricing models
based on historical data may not be able to capture the full extent of risk. Thahe#lya lack of
information on perils such as flash flamand wildfires, which tend to be highly locatiespecific and
difficult to predict.

The move toa low carboneconomypresentsboth opportunities andnew risksto re/insurers The
shift to renewable energgreates demand fore/insurance solutionghat facilitate innovationand
meet infrastructure and operational needsor example, there tsbeen an increase idemandfor
engineering insuranceoveragedue tothe shift to renewable energy

However, re/insurers need to exercise caution to avad accumulation of risks from various
sources, including those from outside the renewable energy secoch adblackoutscausedby the
shutting-down ofanunstable power gritf. Power grid stability igself increasinghbeingaffectedby
the rising complexity of grid managemefithis ighe result ofthe expansion of decentralised power
production systera with their own demand and supply matching dynamit® need for electricity
storage capacity in thegrid management systemchanging weather patternsand a lack of
experiencen some quartersvith certain forms of renewable energy, such as offshore wind.

Relinsurers will also need to guard against the accumulation of liiskad to natural disastersi

single geographical areas. Renewable energy is growing in Asia, for example, but it is also particularly
susceptible to natural disasterg/hich means thatareful managment of exposureis needed when
underwriting renewable energy projecti the regiort’. Fast deployment of eéw emissions
reduction technologiest scalein the construction and manufacturing industriesay alsolead to

the accumulation of yeto-be-discoveredisks associated with these technologies.

Lack of historical data and knowledg® innovationsthat canreduce carbon emissior@esentsa
challengefor underwriting For example, in the transport sector, new insurance products covering
sustainable technologies could bederpricedgiven lack of available data dactorssuch asaccess

to charging infrastructure and safety concerns around fire risk.

Insurance risks can also stem fraiability risks. The legal risk®m climaterelated liabilitiescould
particularlyimpact re/insurers where coverage may be extended ungireral liability, D&O and
professionalindemnity insurance. An increase in thamber of litigation cases lkdbeen observed
outside Singaporesuch asin Australia, where lawsuithave beenbrought against big industry
polluters and governments for allegedly failing to mitigate and incorporate climate change risks in
business plansral disclosures. This development could éawn impact on re/insurance companies
based in Singapore given their regional coverage.

Finally,giventhat high quality information about changing perils such &slh floodsdoes not yet
exist as public informationte/insurers may be susceptible tolarge claimsdue to information
asymmetryunder whichcertain local actors may knowingly develop uninsurableareasfor short
term profit, taking advantage of regulationsandating homeowner insurance provisién

16 See for example, iBermany, where grid operators increasingly need to intervene in the power drii4, (2020)Zu
viel Wind: Mitnetz greift 357 Mal ins®mnetz ein

17 Swiss Re Corporate Solutions, (2020naging offshore wind project risk in nat gatone APAC

18 CRO Forum, (2019)he Heat is On: Insurability and Resilience in a Changing Ctifeaterging Risk Initiative Position

Paper
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3.5.9 Portfolio-Level EnvironmentalRisks

Understanding the ways in which environmentelated risksinfluence risks and return at a
portfolio-levelfor any Fl, particularlgsset managerisimportant.

The asset management business model is predicated fiduciarycommitment to enhaning the
financial outcomes of clientghiefly through investment portfolio performanceRartially driven by
the cognitive biases dfiavinglongtime horizons, investors &e consistently underestimated the
significance of climate riskboth physical and transition riskand its implications for portfolio risk
and return. For example, research and thiga analytics have reveal¥dhat investors are not fully
pricing in physical climate risks in municipal bonds, mortgzapked securities, and equity
investments in the utilities sector. Similarly, recent research suggests thagé@ntof a sample of
84,000 globaReal Estate Investment Trust (REIT properties will experience high water stress by
2030, driven by increased urbaation and the effects of climate change, with limited valuation
adjustments being made across portfofis

Asset managerare encouraged taisetools to measure, price and allocate risk based on climate
related and broader environmental factorSailing to do so couldave negative consequences for
portfolio performance, as concentrated exposure to unpriagdunderpricedclimate and broader
environmental risk could produce unanticipated and precipitous drops in asset valuations.

3.6 Taxonomy

A taxonomyis a classification system that defines activities or investmantts distinct groupssuch

as green or transitionalTaxonomies of this nature exist to support an overarching set of ,goals
this instance environmental objectives They determine whether activities are consistent with
environmental goals with reference to a threshol@here are several advantages in having a clear
definition against which all assets, products, investments and services can be clearly aséessed
taxonomy would:

(a) establish clear criteria for determining activities as environmentally sustainable,

(b) remove uncertainty as to whether certain activities are environmentally sustainable,
(c) bring clarity to discussions around green and sustainable products, and

(d) alleviate conerns on greerwashing.

The endgoal of a taxonomy would be to provide a common framework for classification upon which
financial products and services could be built. This common language should lead to growth in
products and services if the ambiguity ammhcertainty discussed above are alleviated, whil
facilitating comparability with global products. A taxonomy would also facilitate reporting and
classification of portfolios by Fls, which in turn may further stimulate demand for financial products
and sevices.

19BlaclRock Investment Institute, (20133etting physical: Scenario analysis for assessing clireéted risks
20 BlackRock Investment Institute, (2020)publed Waters: Water stress risks to portfolios
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4 GOVERNANCE AND STRATEGY

Effective governance and strategy should ensure that thesmismdunderstanding, oversight and
accountability for environmental risks throughout th¢ including atboard and senior management

level. Depending on théIs legal and corporate governance structuitee board - which can be at

the group level- has ultimate accountability for the lorgrm health and resilience athe Fl

Therefore, as is the case with established financial andfény I y OA ' f NAalax GKS 02|
and oversight of theFQa | LILINR | OK { ZnvivhmértalisSky § ke to 2rifbedding

effective governance

There is a need for boaildvel governance to be cascaded down into fighrough sufficiently

senior governance committees and individuaBovernance arrangements should promote strong
understanding of theisksand integration of such risks into tHeQ énterprise risk management

Individualsin the relevant business functions requigestrong understanding of th€lQ& | LILINR | OK 3
tools and approval authorities to ensuemvironmental riskare identified, asessed andhanaged

at the right levels and consistently throughout theFland its value chainSome key issues in this

context are addressed below.

The TCFD emphasises governance as a foundational element of effective climate risk and
opportunity managementThe board, or a board committee, provides direction in setting Fii2 a

risk appetite, strategies and business plans. In ordeernisure board oversight of environmental
matters, senior managemenof relevant functions (depending on tHeQ @rganisationalstructure)
shouldprovide periodicupdates to the boarebn (among other items) environmemglated matters

faced by business and operational units, new opportunities, and progoessmplemening
environmental risk management. Thaim is to ensure environmental considerationsare
incorporatedinto overall strategy, business plans, risk appetite and annual budget éf.the

One of the ways to ensure board ownership of the environment risk managieagenda, and its
capability and accountability in performing oversight of environmental risk manageneend
include atraining programmefor the board on environmental risiExternal experts in physical and
transition risks, and other environmental matters, may also be enlisted to proeglélar briefings
to the board.Board committee terms of referenamnalso be updated to include environmental risk
management

Board consieration of short and longterm planning horizons for environmental issues

The board should considemvironmentalrisks thataffect nearterm financial resultsas well as
longer termrisks. Somenvironmental issues are expected to have effects @/engertime span

than thoseof C Laar@albudgets and reporting cycleBor examplewhile Fistend to measure and
manage risks within a fairly short time frame or, at most, the current economic oget&gin

impacts fom climate change may materialise ovefieeto i Sy @irSelhdtiBofor beyond

21 As per the MAS ENRM Guidelines, for a bank incorpoiat&thgapore, the committee should be a bodedel
committee. For a bank incorporated outside Singapore, the committee could be a-tmyvaiccommittee, or a
management committee or body responsible for the oversight of the institution in Singaporesi@htesf environmental
risk management could be performed by a combination of local and global committees.
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If FIsfail to take theseisksinto accountthe viabilityof their longterm strategy may be jeopardised
Capital markes may alsdforce thebringing forward of the assessment diuture environmental risks
For example, a bank may be forced to treat as immedly stranded an exposurévolving
technologythat was set tobecome obsolete iffive @ S I NA but vihds& &solescence has been
accelerated as a result of a climatated factor.FIsmayfacecreditor liquidity risks beforgositive
changes to the climate or biodiversitye seen

Given that data relating to environmental issues is rapidly evg)uime scale and lonerm nature

of environmental issues and understandingf an F&financial exposure to these is challenging.

As a first stepFIsshould determine how to defings own time frames according to theature of its
businessthe profile of theenvironmentalrisksit faces, and the sectors and geographies in which
operates. For example, one larg&uropeanbank considers shortand mediumterm for credit

horizons that range between one and five years. It considers leteger horizons asypically
extending out to 2040, and sometimes to 2050, when assessing chmlaited risks and
opportunities. Evenifta S K2 NAT 2ya R2 y2i YI { Oiakidgkpdritiest y 1 Qa
they may still influence its longgrm strategy.

Boardapproval in assessing environmental risks and opportunities

Snce the boardis the highest governing bodyfs role in considering environmental risk
management frameworkand approving key material issues for théis important. Boards are
expected to be accountable for environmental issireselation tothe longterm resilience of the
organisation. The roland respongbility of the board, as well asange of environmental issues
determined byit, should be disclosed tstakeholdersin a transparent manneffor example at
annual general meetingandto regulators

SeniorY I y I 3 S Yassgsiéhtiand managenent of environmental risks and opportunities

Once the board delegatgprimary ownership and responsibility for environmental risk management
and control to theChief Executive and senior management, the latter are required to respond
appropriately to these risk8Vhen assigning senior management responsibilityeiovironmental
risk, it is important toconsiderwhere responsibility for other financial risks is manageéthin the

first line of defenceas well as the second lirend to align as appropriate Examples include the
heads of businessesChief Risk Offic§lCRO)Chief Financial Officer Chief Sustainability Officer

a combination of senior management it A& GKS ASYyA2N) YIyl3SyYSyidQa
policiesthat provide guidance to business units with respect to reghpetite. This may include
consideringtrends such as transitioning talower carbon economyor establishing a qualitative/
guantitative risk threshold for environmentally sensitive industriesg(fossil fuels, aviation,
shipping or agrcommodities) or customers who have less adaptive capac#iash(asnability to
passon coss to customers), rendering them more vulnerable.

Seniormanagementresponsibilitiesshould include assessing and updating environmental policies
regulaty, obtainingprogress updatefrom internal teams on portfolios, ahensuring the robustness

of internal processes by whicstakeholders areénformed about environmentelated matters A
possible path is wgplitative measures(such as a commitment t@ phasel exit from specific
industries) and quantitative measures (suh limits to financing certain economic activities over a
specific time horizon) could be established as appropriate.
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The board can support senior management by providing review and chadlenge

(a) Undue or unexpected environmental riskncentrationghroughriskappetite and management
reporting metrics

M E¢eKS FTANNQE aGNI 1S3ekO2NLRNIGS LXIFYyS O2yaARSNR
medium and longerm lens both for redirecting funds into sustainable business and reducing
avoiding assets in environmentally hduhareas

(c) Materiality assessments and scenario analysider variousoutcomes and time horizon@or
examplewhetherthe frequency and reporting of climate scenaries £ A 3y SR {cditi KS T A
risk exposurg and

(d) Emerging regulatory, reputational and legal obligations
Integrating environmental considerationsnto existing committee agendas

Existing isk, audit and other senior management level committees caatd considertion of
environmental risks and opportunitiee their responsibilities Somefirms have establshed a
dedicated sustainability or environmental risk management committee to considerosméntal
issues and advise senior manageméamtluding theChief Executivein relation tostrategic planning.
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5 RSK MANAGEMENT

This section of the handbook cogaisk management whichrefers to the processeby which Fls
identify, assessand managesnvironmentaland climaterelated risls. The activities covered under
each suksection are as follows:

Figure 5
SUBSECTION ACTIVITIES
Lending Extending credit to corporate customers, underwriting
capital market transactions, and other activities
Underwriting Underwriting activities of insurance companies
Investment Managing investment portfolios, either on behalf of clients

(asset management) or FIs’ balance sheet investment

5.1 RiskPolicies, Proceduremd Risk Appetite

As with other types of riskgslsshould first design processes for identifying environmental risks

within their existing enterprise risk framewdfk They should alsdefine how they determine the

significance of environmental risks in relation to other ridksere could be different ggoaches to

establishing environmental risks, by treatitigem as (a) a standalone, principal, risk type using the
FANNVQa SadlrofAaKSR LINIFOGAOS Ay RSOARAY3I YR Yl
SEA&GAY T N A& -cuttivgdJSHA HPOB P2 NJ GONR B & NA §4nd a2 G K oA
principa. 9 FFSOGA PGS tAYy113S G2 GKS FANNQA Sy idSNLINAAS
steering management teams and boards in the short and teng.

2DdzA RFyO0S OFly 68 a42dzaKid o6& SEAaGAY3I 3FdzZARFyOSzE adzOK & Wi L
and Governanc®XB f | (i S Rportdr &pplsirng emkRprise risk management to sustainabiliiated risks with the aim

of helping companies leverage and enhance existing management of environmental issues such as climate risk, by the

World Business Council on Sustainable Developm&WBESD), in conjunction with the Committee of Sponsoring
Organizations of the Treadway Commission (COSO).
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To ensure theeffectiveness of ma FRa | LILINBF OK G261 NRa SadlofAaKaAa
management framework, the board and senior management need to be able to rely on monitoring

and assurance functions. Where environmental risk is defined as a standalone riskmi@ynuse

the c¢three lines of defencemodel to oversee environmental risk managemettat is: (i) functions

that own and manage risKii) functions that oversee or specialise in risk management, compliance

and; (iii) functions that provide independentissurance(above all, internal audjt In case
environmental risk is defined as a crazgting risk, firms will need to bolster existing responsibilities

of three lines of defence to consider environmental risk related responsibilities too. FBgrews

how a bank in Singapore uses the three lines of defence approach to ensure compligémce
environmental standards.

Figure 6 - “Three lines of defence” in a bank

Consistent with its internal risk management framework, a bank in Singapore uses the three
lines of defence concept to manage its ESG risk. Relationship managers conduct ESG risk
assessments for each borrower as part of the credit application process, forming the first line of
defence. They escalate high-risk cases to the institutional banking group’s sustainability team to
conduct additional environmental due diligence. Enhanced due diligence may take the form of
site visits, independent reviews or certification requirements. As the second line of defence,
credit risk managers also review these ESG assessments as part of the credit approval process.
Group audit provides the third line of defence through periodic audit evaluation on the
effectiveness of their ESG risk management.

CL& FNB SyO2dz2N} 3SR (2 dzyRSNIF1S I YFGSNRIfAGe | ¢
exposure to both physical anil NI yaAGA 2y NAR&Al &P 9ELR&dINBE O2dzZA R o
property and its business model, including concentrations of risk at portfolio, sector, product and
transaction level, and by geographical footprint.

Based on materiality and interlinkages between business models, existing frameworks and policies
should be updated or created to incorporate environmental risk considerations. Fls majefirs®

their environmental risk terminology or use references tesérg risk classification frameworksor
effective implementation in business activities, FIs may embed the environmental risk management
framework as part of their underwriting guidelines.

Environmental risks should be strategically aligned with béewdl risk appetiteand Fls should
evaluate how these relate to their core values and lbegn strategy.Risk appetite should reflect
and communicate the level of environmental risk Fls are willing to take, tailored to their specific
business models.
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Figure 7 - Providing oversight on climate risk

A UK based Fl illustrates how its board provides oversight on climate risk as it relates to the business. This
includes using a board approved risk appetite statement, which also details how climate risk is integrated into
the existing enterprise risk management framework as a material cross-cutting risk, recognising its
importance and relevance to the business model and to the communities and clients that the Fl serves. The
bank has delegated senior management responsibility for climate related risks to a Group Chief Risk Officer
(CRO), supported by the formation of a dedicated climate risk team within a “second line of defence”. To
further support the CRO, reporting lines highlight the creation of a Climate Risk Management Forum which
consists of senior business, risk and strategy leaders and is tasked with overseeing the development and
implementation of the climate risk framework through the organisation.
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The bank’s board approved the following Climate Risk Appetite Statement for the institution in November
2019: “The Group aims to measure and manage financial and non-financial risks from climate change, and
reduce the emissions related to our own activities and those related to the financing of clients in alignment
with the Paris Agreement”.

From a reputational perspectiv&k might wish to guard against perception(however generated,
and whether justified or not)hat it is not effectively managing its environmentedks Thisdangeris
more pronounced whegompanieslo busineses insensitive sectorsrherethere is a relatively high
level of investor and consumer scrutinfhere is also the potential for this taffect employee
morale and investor perception of the organisation.
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Flsshouldbe able to monitor environmental risks that are material tonimevia quantitativeand/or
gualitative approaches depending on the nature of the &nklits materiality. Where a quantitative
approach is chosen, the firm magentify metricsthat can be used todetermine appropriate
appetite or tolerance thresholds. These thresholds, proposed by the business and setHythey Q a
board,canallow clear monitoring and provide for an early warning systkeat can prompt action as
required. Alternatively, a firm may choosgualitative approache$or monitoring theserisksinclude
avoidance through exclusionaddressinghe risks when they arés or usinga & eéddamber-greeré

risk matrix.

For example, banks may set thresholds on sectors that may be more vulnerable to transitipn risks
especially for longlated facilities for clients in high emitting sectors. General insuvettbe retail
mortgage portfolio of banks may be more susceptibte ghysical risks if their underwriting
exposures are particularly concentratedsk appetite should reflect this.

To monitor climate risk associated with vulnerable sectdfts may considerugntitative metrics

such as credit exposures broken down by industry (based on the Industry Classification Standard
aligned withits financial filing requirements), credit qualifpased on internal rating systems), tenor

or geography

Flsmay alsoconsidersetting a risk appetite statement for environmental risks givbat financial
risks from environmental risk may not materialise within a short time frame. The statecoeid try
and measurethe potentialfinancialimpacton customersunder various climate scenarios and what
this wouldmeanfor their portfolios.
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The example o UK-headquarteredbankin Hgure 8 illustrates oneapproachfor how to define risk
types mostaffectedby climate change.

Figure 8 - Channels through which climate risk can be felt

An example of one UK-headquartered bank’s risk management framework, which has identified these seven
areas as most impacted by climate risk

CREDIT TRADED OPERATIONAL COMPLIANCE
Wholesale - location Weather events Weather events Failure to comply
of operations, assets affecting commodity compromising own with regulations

collaterals, clients’ prices, transition property and e.g. Prudential
business models risks affecting critical operations, Regulatory
Retail - location of commodity price/ plus critical Authority

collaterals (residential exchange rate volatility third-party suppliers (PRA) SS 3/19

real estate)

- -

CLIMATE RISK MANIFESTS THROUGH EXISTING RISK TYPES

COUNTRY CAPITAL & REPUTATIONAL
Impact to macroeconomics HEOITY Societal and investor
due to climate events and Assessment of response to the Group
low-carbon transition the bank’s capital not acting responsibly
adequacy through to reduce emissions
the Internal and manage risk
Capital Adequacy
Assessment

Process (ICAAP)

28



The examplebelow shows aather approachin whichan Flincorporates ESG and climate risks into
risk management systemsovering both its lending and investment business

Figure 9 - ESG risks, including climate-related risks, have been incorporated into all of a European
bank’s risk management systems

The group’s environmental and climate-related risk management system is part of its overall risk supervision
approach and is centred on:
» the general credit policy;
- 22 specific credit and rating policies containing ESG criteria, including some climate-related criteria;
- establishment of finance and investment policies (“sectoral policies”) governing its businesses in sectors
involving major energy and climate-related issues such as coal-based electricity generation; mining;
palm oil production; paper pulp production; agriculture and unconventional hydrocarbons

CSR Sector Policies: Monitoring & Dedicated CSR tools Ad-hoc CSR
Palm oil, Wood pulp, exclusion list for businesses: recommendations:
Agriculture, Coal-fired » Corporate & Advice on specific
power plants, Nuclear, : . Institutional Banking transactions
. . Questionnaires ) .
Unconventional Oil & linked to the (CIB) CSR screening grid
Gas, Mining, Defence * International Retail
French law on Banking (IRB) tool Equator
the Corporate g Principles/
Global Credit Policy Duty of care projects
(for Corporate & Asset management:
Retail clients ESG criteria for
) Specific Credit & . Industry Research
. o collective investment
Rating policies; funds/ institutional CSR tools:
= Rating Adjustment mandates 1. Guide for CSR
:g for CSR matters Assessment
E 2. Sector mapping:
A « Sensitivity
* Key issues
Company level Transaction level

, !
SECtor/ POlIcy level
Risk Appetite Framework

Code of Conduct

A comprehensive ESG risk management system for
products and services provided by the Group
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The following example illustrates orveay in whichmaterial Environmental, Social & Governance
(ESGinsights can be identified and integrated into investment decisions:

Figure 10 - Identifying material ESG insights at a US asset manager

In order to practice ESG integration effectively, investment teams need to be empowered to
generate and use unique, material insights to strengthen investment conviction and deepen
understanding of the ways in which ESG issues do (and do not) affect long-term return.

For many firms, ESG scores and ratings sourced from third-party providers are the primary
source for generating sustainability-related insights. But it is also important to access raw data
on key performance indicators (such as GHG emissions, waste production and energy
consumption) in order to develop bespoke insights, or to conduct in-house due diligence on
what a third-party aggregator is providing. Aggregated summary ratings may not be granular
enough when asset managers are using data for portfolio management purposes.

When it comes to making investment decisions, the US asset manager believes that a key focus
should be financial materiality on the basis that asset managers have a fiduciary duty to protect
and enhance the value of managed assets. The financial materiality of sustainability analysis
should be supported by research that combines ESG and traditional financial variables, with a
focus on investment implications.

Materiality frameworks should consider and be corroborated by the shifting macro context and
industry-specific forces. When considering the materiality of any ESG information, macro and
policy factors are important - especially for long term investors - since they can imply changes to
climate policy, sometimes at short notice.

Bespoke sustainability assessments for identifying material ESG signals should be done across
asset classes and be dynamic and should also take into account momentum considerations as
well as past performance.

A dedicated focus on generating insights from multiple sources and establishing a network of
researchers - coming from different parts of the investments business - can feed the investment
conviction of an in-house portfolio manager.

The US asset manager believes that sustainability issues should be considered in the same light.
This involves having discussions and building collective views on macro considerations. Analysts
in fundamental research teams can help refine forward-looking views on sector specific issues
that could materially impact portfolio outcomes.

Environmental policyand proceduresievelopment

The principlesbelow can underpinsound processes and systems for monitoring, assessing and
managing the potential and actual impact of environmental risk on individual transactions and
portfolios:

1 Transparency Anyone using therelevant processes and systems should know how the
assessmetnwas performed, including key assumptions, limitations, and rationale;

9 Clarity. Descriptions of processes and systetngudd not use obscure language;

1 ConsistencyProcesses and frameworksaild be h harmony with industry standards, relevant
policies, and scientific rationales.
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Fls can develop risk management polidesering
1 Responsibldusinessconduct expectations and exclusion policieghich may include

o Minimum standards such asexcluding companies that are in breach of widedgognised
global standardincludingthe UN Global Compadittps://www.unglobalcompact.orgy and
the OECD Guidelines for Multinational Enterpriggtpé://www.oecd.org/corporate/mne).

0 Exclusioncriteria for certain activitiesor companieswith more than a certain exposure in
certain activities (e.g. minimum percentage or absolute revenue exposure to thermal coal
mining)

o Conditions forfinancing certain sensitiveindustry sectors(sometimes described asector
policieshy FI3, for instane required conditionghat an issuer active in the palm oil sector
should meet such asrequiring a No Deforestation, No Peatjo Exploitaton( & b 519 9 ¢
commitment

1 Environmental risk integration policyDetailing the common standards used by Flmtegrate
environmental risks (or broader ESG risks) into their credit/ underwriting/ investment processes,
covering steps such as the rationale, and research in relation to existing policies.

For investment managers:

1 Sewardship and voting policy: Such apolicy aims at clearly setting out the L ficrities and
principles for engagement with portfolio companies and on public policy. Such principldsrcan
instance advocae that sustainable finance becorsestandardpractice promoting greater
integration of environmental risks by portfolio companiésr investors in equitiegoting at
shareholder meetingsis another example. It aim& promote good corporate governance
standards and greater integration of environmental sigy the company, such as by supporting
NEBa2fdziAz2ya adzlll2NIAYy3I GKS AydSaNIGA2Y 2F OfAY

5.2 Risk Identification and Assessment

Firms can develop tools to identify and assess physical and transition risks. It may be useful to
collaborate with external experts to fill internal knowledge and expertise gaps. The NGFS recently
publishedl  LJI ICEs&Btudiés of Environmental Risk ysial Methodologie&® which includes
examples of environmental risk analysis in practice, with chapters written by research providers and
practitioners. The publicatiois useful fora wide range of financial institutions, including banks,
asset managersral re/insurers.

In section7, a list of resources areeferencedto help Flsidentify, assess, manage and monitor
environmental risks. Refer tohis for resources that are availablpublicly or through paid
subscription.

2NGFS, (2020%ase studies of environmental risk arsigymethodologies
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5.2.1 Lending
Banks should identify material environmental risks at both customer and portfolio levels.

g GKS Odzad2YSN) £t S@St s> olyla akKz2dzZz R G118 Aydaz O:
geographic location of its assets, as well as its commitneaability and track record of managing
climaterelated and environmental risks. A scoring or rating system may be developed to allow

banks to identify high\A a1 Odza G2YSNE FyR GNIyal OdAazyad .Ilyla
readiness, basedoth KS Of ASy(iQa AyidSydGz LINRPINBaa 2y GKS GN
mitigating the risks in transitioning to a low carbon economy. Banks may also measure the emissions
AyGSyaride GNra2SOG2NRSa 27F (Khe aliydment of Sights &b@nk ¢ 1 NY A y
risk appetite and long term strategic plans. These assessments may also be linked into account level

or client level plans to support the overall linkage of risk assessmenttr@ndccount planning

exercise.

I olyl1Qa Sy@aNRy YSy dolinferpaltyimay]entdil &véalGasingtsredvwfanmental

data collection and monitoring mechanismata trends publicly disclosegolicies, sustainability

reports, internal standard operating proceduresews repors and Non-Governmental Organisation

0NGG 6ampaign reports, among otha&lements Banks may also refer to ESG ratffids help

gAGK NRAJ ARSYGAFAOIGAZ2Y FTYR laaSaavySyido { dzOK
performance across a spectrum of mies beyond environmental indicator.is worth noting that

ESG rating methodologies vagoit is recommended that banks understand these differences and
limitations if they are to be incorporated in thecisionmakingprocess.

Banks are encouraged, where the risks justify enhanced due diligence, to conduct an asse§ament o

O 2 dzy G S NLJIntNaki gradd, whelle BiplicableThere may be counterparties under a holding

O2YLIF ye 2N I O2y3f 2adsnioangininentabighSaNit, KUk dtberipéits of

the companymay beengaged in sectors with higher environmental rigkanks couldbe exposed to

reputational riskin potential cases wherénvestors2 NJ b Dh & adza LS o4 + &t Sk 3
another arm of the business whichis@®2 Y LI Al yi @6AGK GKS oFy1Qa Sy@AiN

Differences between the environmental riskssessment of a client/projeadr transaction

Thedepth ofenvironmental risk assessment opeoject, especially one that is located in ecologically
sensitive areas with potentially significant adverse environmental impaatsdiffer from that of a
client/ corporate and mayinvolve a twetier approach.An assessments first conducted @ the
clientQ averall environmentalperformance If the proceedsof a loanare directed to aspecific
project or economic activitybanks should review the potential environmental risks associated with
this, asit could present potential liability, reputati@ior credit risk to tke bank

Banks are encouraged toadopt the Equator Principles, a risk management framework for
determining, assessing and managing environmental and social risk in financing prajdatsn by

an association of 111 financial institutions in 37 countres. largescale projects, input from
externalenvironmentalconsultantsshouldbe sought.

24The methodologies for ESG rating can vary. It is recommended that banks understand these differences and limitations if
they are to be incorporated in the decisiomaking process.
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Below is &Singaporeard |y ESBGaiskdentification andassessment process, detailedrgure 11,
showing how roles and responsibilitiesre assigned

Figure 11
Identification Evaluation Decision making Monitoring
Credit approval
by relevant
No material credit approving
g ESG risk authority
i identified
©
; APprove with
= time-bound
% mitigation
g measures or
reject if action
plan cannot be
agreed upon
Material . .
Conduct enhanced ESG risks Monitor ESG risks,
due d'lllge.nf:e identified metrrfs at
e ¢ (e.g. site visits, transaction and
2N independent portfolio levels
a 'q_, reviews or
£ § certification Report to Group
§ E requirements Credit Risk
= @ Committee on a
5w For high-risk half-yearly basis
5 g cases, recommend
'.z é financing conditions/ Follow up on
- convenants to agreed mitigation
mitigate ESG risks measures and
action plan
Check if customer Complete Generic
operation falls or Sector-specific
under Exclusion ESG Risk
List Assessment as
E’o part of credit -
g Preliminary application, =
£ screening of risks capital markets
2 associated with transaction
g the customer/ clearance, or
= project during annual review
Q
o

Engage customers
on specific ESG
risks on a timely

basis

33



Prioritising environmental risks

While banks should establistprocesdor assesimgthe environmental risks arising froail new and
existing customers/transactions, a degree of prioritisation is needed to determine the level of due
diligence requirecand proportional to the riskdentified.

Highimpact sectors such as agriculture, festry, chemicals, infrastructure, minirepd metals, as

highlighted in the Association of Banks in Singagah8$)Qa DdzA RSt Ay Sa 2y»® wSaLRy
require enhanced due diligenc€ertain geographies with less robust governance should be subject

to increased scrutiny by environmental risk assessment and credit risk teams. As the impacts of
climate change become apparent and the impacts of physical risk more pronounced, environmental

risk assessments for geographic jurisdictiangnerable to inceased frequency and intensity of

erratic weather eventsvill become increasingly important.

Small andmediumsized enterprises (BE9 tend to have less capacity and fewer resources at their
disposal to manage and disclose their environmental risk and performance. Environmental risk
management may be less of a priority given the relatively smaller scale of this business segatent

at the same time SMEs&n certain industries (e.ggarmentmanufacturing) sometimes form clusters

and can generate considerable cumulative impacts.

Further research and analysis neet be carried out to demonstrate the relationship, if any,
bewSSy | O2YLI yeQd Sy@ANRBYYSydGlrf NAaal] LINBFAES |y
its credit quality on the otherRegulators considehe risk of stranded asset® be material enoudp

to urge banks to disclose their exposure to carbon intensive sectors so that stakeholders can
evaluate the possible impact on balance sheets.

Identification of environmental risks and relationship with credit quality

How climaterelated andSy @A NRY YSy Gl f NR &1 & | F3hBudlibe studied2 NNB 6 S
further. According to the European Central B&#nkd 2y S ol y{1 A& RiSoghied 2 LAy 3
shadow PD# be reported alongside the regular PDs. The cliriatermed shadow PDsould take

into consideration a detailed analysis of physical and transition risks for higher risk counterparties
identified in a screening process. A big differential between the two would then trigger the need to
consider mitigating actios.

Gonsideringenvironmental risks of the collateral offeretb banks

Banks arealso encouraged to consider environmental risks in their collateral valuations. For
instance, the location and the energy efficiency of commercial and residential real estate affect
ability to mitigate and adapt tenvionmentalrisk.

25 Association of Banks in Singapore, (20@&lJidelines on Responsible Financing
26 European Central Bank, (202@Quide on climateelated and environmental risksSSupervisory expectations relating to
risk management and disclosure
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5.2.2 Underwriting

Rel/insurers should identify material environmental risks to different lines of business by mapping
environmental risk factors agains#/insurance risk factors, to enable rigksessment.

For example, climate change could lead to increasing frequency or severity of certain perils. The
approach shown in Figud can complement the use of footprint and hazard maps.
Figure 12 - Environmental risk factors mapping against insurance risk factors
KEY SOURCES OF

RESEARCH RISk FACTORS UNDERWRITING
: €8 EXPOSURE (BUSINESS)
mapping to

* Property contracts

risk factors Property & Casualty Life & Ht.ealth . « Casualty contracts
= Natural Catastrophes -  « Mortality mapping of e.g. D&O
Transition e.g. Flood, Hail, « Morbidity risk factors -S;'Je'cial lines
risks Storm, Earthquake » Longevity to products .. Agriculture
- Geopolitical risks * Lapse —_— o .g '
. ) Credit & Surety
Physical (Terrorism) Marine/ Aviation/
risks » Man-made risks - Others
. I Transport,
e.g. Liability, Motor * Economic risk ) .
Engineering

+ Climate change*
& » Life contracts e.g.

WOL, Unit-linked
» Health contracts
+» Securitisations

*may be included depending on the chosen model approach

Source: Climate Financial Risk Forum (CFRF) Guide, (2020), Risk Management Chapter

A large European reinsurer has identified natwalastrophes as one of the core risks modelled in

its risk landscape arising from the coverage provided to clients for property, liability, motor, and
accident as well as specialty risks. The firm has an internal property risk modelling team to build,
maintain and update models for all relevant natural catastrophe risks (Botrdpical cyclones,
windstorms earthquakes). It uses an integrated risk model to determine the economic capital
required to support the risks on its books, and to allocasé-taking capacity to different lines of
business.

Heatmaps can indic&tthe potential impact from environmental factors for certain lines of business
and economic sectors. Firms may develop their own maps or refer to industry wide assessments. For
exanple, the UNEP Principles for Sustainable Insurance project has developed-mdmpedbat
provides an indication of potential environmental risks for Hif@ business in certain lines of
business and economic sectors (for heap examples, see the { KUdderwriting environmental,

social and governance risksinprbrikA FS Ay a dzN).y OS odzaAySaace

27pgl, (2020Managing environmental, social and governance risks inlifil@imsurance business
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https://www.unepfi.org/psi/wp-content/uploads/2020/06/PSI-ESG-guide-for-non-life-insurance.pdf

Decisionmaking on environmental risk as part of underwriting assessment

When analysing an environmental risk, it is important to consider how severeighats and if it is a
regularly occurring issue. It is possible that a-offeissue can occur and is therefore aafply not
indicative of systenai behaviour ofa client. Part of decisioomaking on environmental risks is to
consider whether a client or pject has taken action to remedy or mitigate the risk, which might
make it acceptable. A client's or project's performance history in managing environmental risks may
facilitate the assessment of the effectiveness of planned mitigation meastoese compaies may
publish information on what actions they have taken with regard to environmental risks, and this
can help ref/insurers in thetlecisionmakingprocess.

Firms can provide conditional acceptance of businsstbject to further engagement with the
client/business partner, or review of information prior to renewal. This might provide the
reassurance that an issue was a aféor may allow more time for a more informed decision
making to judge the profile of #hbusiness that has just been accepted.

All parties should be clear that business could be declined in certain cases. Pathways on-decision
making could take these forms:

(1) Accept

(2) Accept, subject to further monitoring/information prior to renewal

(3) Accept, sufect to engagement with client/business partner prior to renewal
(4) Decline

Seeking further information from the clienthtermediary/ business partner can be part of a wider
client engagement strategy that is approached in a spirit of positive partnership. While raising
environmental issues can be sensitive, many companies are willing to share their views. The
information exchange betwaea client and an insurance company happens on a strictly confidential
basis. This can benefit client relationships and support wider risk mitigation on the transaction and
open up risk consulting opportunities.

Escalating environmental risks to decisiomakers

Establishing roles and responsibilities for assessing environmental issues can vary greatly between
firms due to size, organisational sgb and internal culture. Two features are generally common to
many insurance firms: a desire to empower insurance professionals to make decaimhs
tendencyat the same time&o want to minimise the impact on the business of adding new processes.

Undemriters play a vital role in detecting environmental risks and should be provided with the

means to check the potential impact of the proposed transaction on the environment, from both

publicly available and proprietary sources, and work with external gxpe enhance the quality of

RIFIdGlI O2tt SOGSR (G2 o60SUUSNI dzyRSNRARGI YR | Odzad 2 YSND:
It is important to define the escalation route to where decisinaking resides. Environmental risks

detected may require senidevel management ndew. Such risks may seem ambiguous or relate to

strategic clients. In such cases, senior management will need to make a balanced decision and be
responsible for it. A committee approach (e.g. risk committee) can be an alternative approach to
decisionmaking.
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It is critical that escalation should result in a quick process since transactions often depend on fast
turnaround times. It is also important to set internal thresholds by focusing on material risks and
issues, or by setting an alternative thresh@tdg. risks over a certain premium or sum insured).

5.2.3 Investment Asset Management

As a fiduciary, an asset manager has a duty to protect and grow the value of itsCElfsats. This

means taking into account riskhat are material to the specific portfolio in question, including
environmental risks andnore broadly sustainabilityrelated risks, in making investment decisions
and/or engaging with portfolio companies.

For asset managershat are starting to think about sustainability, the emphasis should be on
integrating sustainability considerations into existing investment research, portfolio construction,
risk management and stewardship processes. This can belmoarpanding access to data, insights

Iy R

f SENYyAY3I 2y YFOGSNALFE 9{D N®Rxaila IyR
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processes.This helps ensure thatustainabilityrelated risks are not viewed in isolation bate
viewed alongside allother relevant and material investment risk§he case studyn Figure 13
illustrates how this integration can be done.

Figure 13 - Using a robust framework supported by an escalation mechanism to manage
sustainability-related risks

A Swiss reinsurer uses an overarching risk management framework which applies to both its
investment and underwriting activities to identify, assess and mitigate the potential social,
environmental and ethical reputation risks of its proposed transactions. The framework consists
of human rights and environmental protection, and specific guidelines on sensitive sectors or
issues. Each policy and guideline defines precisely when a transaction may present a
sustainability-related risk.

Business practitioners need to put each proposed transaction through a sustainability check via
an online assessment tool. This provides risk scores and recommended next steps based on
expert analysis of relevant internal and external materials including news, public data, data
providers and NGO interactions. The reinsurer has been able to avoid exposure to reputational
risk linked to some projects which the assessment tool had flagged as highly sensitive at the
proposal stage. The most critical transactions are referred to sustainability experts who make
binding recommendations: proceed, proceed with conditions, or abstain. If there is
disagreement about the recommendation, the case is escalated - if necessary, to the group’s top
management committee. Compliance with the framework is regularly audited. Non-compliance
outside the audit cycle is raised through operational risk management processes.

This framework also allows for effective client engagement. Where appropriate and feasible, the
sustainability risk experts engage with the client on the development of its sustainability
strategy. In such cases, the reinsurer has been able to meet the client’s needs and improve the
relationship with the client.

Investment managers should develop a set of rules to identify, avoid and mitigate environmental
risks and capturepportunities from ESG trends. These can incldideussion of environmental risks
and opportunities at individual investments and portfolio lewbht form part of the regular
performance review meetings of portfoBananaged by the firmandpart of investment committee
meetings.
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Research angbortfolio construction

Portfolio investments may be exposed to a wide range of environmental risks, which can be linked to
both transition and physical riske order to be effectiveasset managers must understand the ways

in which environmental issues, among other issues, affect-eng return. A body of investment
research and market practice demonstrates that companies which effectively manage material
sustainability risks and g@ortunities outperform their counterparts over time. Still, significant
guestions remain about causation, timeframe and the availability and consistency of sustainability
related data.

Asset managersiay usethe scale of their investment platform and teablogy, their proprietary
research and investment views, and their direct, private and collaborative engagement with
companies through investment stewardship create sophisticated approaches to measuring and
assessing sustainabilitglated risks and gportunities.

Environmental riskdypicallyvary from one sector to the othewhich means it isnportant to takea
sectorspecific approach to assessing environmental riBks. instance, real estate companies are
exposed to increasingly seriopsiysical risks affecting the value of their property portfolios. These
risks can be acute (e.g. natural disasters such as floods, fires, hurricanes) and progressive (e.g. sea
level rise, growing water scarcjtyicreasing frequency of heatwaves). Thesksrisan leado higher
operational costs to maintain or repair properties, but also to increased insurance premiums.
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Managerscan develop tools that improve investor access to environmetated information and
increase theaccessibility of environmental risk related investment insights. In some cases, it may
make sense for an asset manager to leverage a dedicated sustainable investing team to hefp analy
sustainabilityrelated data,raisequestions about causation and perfoance, andyleaninsights for
portfolios firmwide. Such a team would need to work closely with global investment teams to
conduct sustainabilityelated research relevant to the various asset classes and investmens style
that are managed. In the longin, however, itmay be desirable foall investment teamso deepen

their own capabilities with regard to environmental risk identification and assessment, tiiaéen
they are ultimately responsible for securgvel investment research and decisioraking The
examplein Figure 14llustrates the integration of ESG factors in investment decisions.

Figure 14 - Integration of ESG factors in investment decisions at a Swiss asset manager

The integration of sustainability is oriented around an ESG “material issues” framework
developed by the firm’s sustainable and impact research team to facilitate the integration process.

By combining scores and data points from a proprietary ESG database with those from external
research providers, companies with elevated sustainability risks are identified. Although the
methodologies of ESG ratings providers vary, consistently low scores across providers can be an
efficient way to identify companies with severe ESG risks. It is also important to consider not only
performance scores but also underlying absolute signals of ESG risk - for example, poor
corporate governance and elevated ESG controversy levels. This can help identify companies
with significant ESG risks across portfolios.

After companies with elevated sustainability risks are flagged for attention, the actual
assessment of these risks is conducted by the fundamental equity analyst or portfolio manager
working with members of the sustainable investment research team. For companies where the
equity analyst or portfolio manager disagrees with the risk signal, a second level of analysis is
conducted by the sustainable investment research analysts, as well as the potential to actively
engage management to mitigate the risk.

The portfolio manager may still choose to invest in a stock flagged for severe ESG risks, but only
if they believe the upside potential outweighs the risks identified. If potential for improvement
through engagement has been highlighted, the portfolio manager may decide that engaging with
management represents the best strategy and could be linked to potential upside in the share
price if those risks are mitigated.

The approach of this Swiss asset manager varies between asset classes to reflect the
characteristics of each respective asset type. For fixed income, material ESG factors are best
assessed as part of the company research process and are an integral part of the due diligence
process included in estimations of cash flows and valuation metrics.

Asset managers can also embed environmental considerations in a passive strategy. Given that
passive investmenjsby definition replicate an index, and that the construction rules of the
underlying index represent a form of active decision, indices can be tilted towards better
environmental metrics than a standard markepitalsed index. In cases where the construction of

the index pays no specific attention to environmental considerations (a.gtandard market
capitalsation-weighted index) managers can employ sampling techniques rather than full
replication methods, with environmental considerations built into the samplipgr@ach. In all

cases, engagement with investee comparngesssential
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Embedding environmental considerations into portfolio construction is relevant for all asset classes.
There are welkstablished resources such as PRI guidance and principles for developing
comprehensive polices for lomnly equities and fixed income. lestor organisations are now
addressing policy development in alternative investment areas, including hedge funds. Asset
managers can seek to integrate environmental risk considerations into alternative asset classes on a
obest efforg basis as the industrgpproach evolvesiAn example of how material ESG insights can be
integrated for both active and passive strategies from an asset maQg@@spective is described

Figure 15

Figure 15 - Integration of material ESG insights into the investment process across active and passive
portfolios at a US manager

To the US manager, if material insights are the “what” of ESG integration, investment process is
the “how”. The manager believes that perhaps the most important indicator of how meaningful
a firm’s commitment to ESG integration will be is how well ESG integration is aligned and
embedded in an investment process. A strong and consistent investment process provides guide
rails and accountability to help ensure the programme’s objectives are met, especially in a
principles-based programme that supports portfolio manager-led decision-making.

A strong ESG integration investment process will focus on both the generation of market-beating
returns, or alpha, and ESG risk management - with appropriate leadership, alignment to
investment conviction, investment tools and governance to support each.

Alpha generation is the responsibility of active investment teams, and identifying, testing and
integrating material sustainability related insights as a source of alpha is no different. Because
the challenges and opportunities of this process will vary widely by asset class, investment style,
geography and investment objective, building local expertise in each investment team is
essential. Integration leadership across an investment platform with a deep understanding of
investment process can work in tandem with sustainable investing experts to develop research
insights, tools and approaches as appropriate within the context of the existing resources and
practices of their respective platforms.

Risk management is embedded in the investment process with the portfolio manager as the first
line of defence. Dedicated risk managers help identify, review and engage to address sources of
risk to long-term portfolio value. In active strategies, portfolio managers will partner with an
investment risk manager to understand exposure to material ESG risk. For both active and index
strategies, an investment stewardship team can engage with portfolio companies on material
ESG considerations. These functions partner closely with investment groups, maintaining a
dynamic feedback loop on issues of materiality and investment conviction.

Stewardship

Based on the environmental risks identified in the research and portfolio construction phase,
investors are expected to exercise stewardship and engage with portfolio companies in order to

raise awareness and encourage better management and mitigatiorhefidentified risks.t is
GKSNEF2NE ONHzOAIf F2NJ FaasSd YFylFr3aSNE (2 SyadaNB |
environmental risks.
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Asset managers are encouraged to formalise their commitmeiritegrating environmental risks
and more brodly to sustainable investmentby joining initiatives such as théNPRI(see Figure @
for details of the principles involved)

Figure 16 - What does it mean to become a signatory to the Principles for Responsible Investment (PRI)?

Launched in 2006, the UN-backed PRI had over 3,000 signatories as of April 2020, together
representing around USD 90 trillion in assets.

Signatories to the PRI, which include asset owners, asset managers and service providers,

commit to making progress towards the following six principles:

« Principle 1: We will incorporate ESG issues into investment analysis and decision-making processes.

* Principle 2: We will be active owners and incorporate ESG issues into our ownership policies
and practices.

* Principle 3: We will seek appropriate disclosure on ESG issues by the entities in which we invest.

« Principle 4: We will promote acceptance and implementation of the Principles within the
investment industry.

» Principle 5: We will work together to enhance our effectiveness in implementing the Principles.

« Principle 6: We will each report on our activities and progress towards implementing the Principles.

Signatories are required to publicly report on their responsible investment activities on an
annual basis through the UNPRI reporting framework, which since 2020 includes a mandatory
reporting against Task Force on Climate Related Financial Disclosures (TCFD)-based indicators.

Source: UN PRI, (2006)

Asset managers can proactively contribute to addressing environmental risks and play a key role in
the transiion towards a lowcarbon and environmentally sustainable economy by:

1 Investing inlow-carbon and green investment activitigasofar as such activities are consistent
with the investment objective of the funds/mandates they manage

1 Exercising sounstewardship, including:

o Forequity investors, using shareholder rights to address climate change and environmental
risks in voting at shareholder meetings.

o Engagingn a dialogue with issuers on environmental risks, whether through individual or
collective engagement initiatives (for instance, Climate Action 100+, a collaborative
engagement initiative coordinated by five partner organisations and whose aim is to engage
with high GHG emitters, together with other companies that have significant opportunities
to drive the clean energy transition and help achieve the goals of the Paris Agreement).

o Engagingn public policy with regulators, industry groups, rating agencies and civil society
to promote mutual understanding on environmental issues Aadmonisation of disclosure
and reporting standards across sectors and geographies.
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The examplsbelow illustrateapproaches that asset managerandraw reference from in ordeto
consider climatehangerisks.

Figure 17 - A Swiss asset manager’s stewardship approach

In 2017 the asset manager launched an investment strategy designed to capitalise on the
long-term transition to a low carbon economy. By combining environmental data from several
sources, the asset manager developed a portfolio optimisation model which tries to reduce
exposure to climate risk, while maintaining the target objectives on tracking error. Rather than
simply reducing exposure to companies with higher GHG emissions through an exclusion
strategy, the firm seeks to align the strategy towards companies that it believes are better
prepared for a low carbon future and the 2° Celsius reduction scenario.

Central to the success of this strategy is a strong and effective stewardship approach, via a
strategic engagement programme. This engagement programme covers the firm’s full exposure
to a company. It allows the asset manager to deliver a message to those companies it is invested
in, while helping it better understand and influence companies' climate commitments. The
companies with which the Fl believes engagements are beneficial, are chosen based on three
elements (see below) that guide the selection process.

1. Sector and reporting: The asset manager picks companies in the lower half of its rating
methodology in sensitive sectors, such as oil and gas and utilities.

2. Companies with a low score in the asset manager’s rating process: The asset manager uses a
quantitative and qualitative model that scores each company based upon their existing carbon
footprint (measured by intensity levels), fossil fuel reserves and energy production from coal-fired
power stations.

3. Glide path probability: The asset manager picks those companies within the firm’s quantitative
model that compares a company's carbon footprint with the required emission reduction implied by
the 2° Celsius scenario. This approach allows the Fl to select those companies that do not appear to
be in a strong position to achieve those glide path targets.

Analysis on the companies is done to assess:

+ Alignment with the TCFD recommendations

+» Evidence of the board's oversight of climate related risks and opportunities and integration into
remuneration packages and board selection processes

+ Evidence of integration of climate change in risk management

+ Existence of scenario analysis and reflections on impact on the business model

+» Disclosures on strategy and initiatives for reducing GHG emissions

» Disclosure of goals to reduce normalised GHG emissions, and progress on this

» Consistency of in/direct lobbying on climate change in relation to the Paris Agreement.

The progress of the asset manager’s engagement programme is linked to its voting decisions.
The asset manager has decided to include a new provision in its firm-wide proxy voting policy
which from 2020, allows it to vote against company boards as a result of poor progress on
climate change risks and opportunities.

Underpinning this voting process is advocacy with policy makers, including:

+» Providing feedback on the Sustainable Development Scenario for the International Energy Agency
(IEA)’s flagship annual World Energy Outlook and supporting the content of an Institutional
Investors Group on Climate Change-written letter to the IEA.

» Submitting a case study on the energy sector for the report on progress of the TCFD.

» Participating in the Institutional Investors Group in Climate Change (IIGCC)’s Paris Aligned
Investment Initiative.
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Engagement with investee&ompanies should have clear objectives, including improving the
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and milestones, signalling support or raising concerns about company management, perfoanance
direction, and promoting good practice

The engagement process needs to be adapted to the local confeiics tend to vary by region,
sector and company, but the key is to focus on issues that are material, either in théen®aor in
the longer term. Example topics for engagement can oheldlimate change, water stress, pollution
andwaste.

Additionally, asset managers may engage with companies collaboratively through initiatives such as
Climate Action 100+ and the PRI, as well asGb&NonDisclosure Campaigi€ollaborative efforts

are particularly important when investee companies have low willingness to engage with individual
investors, particularly on ESG issues ,aadmetimes this is the only available optiorior
engagement Asset managers must be mindfdlamplying with anti-competitive regulations, and

for ultimate voting decisions to remain confidential from competitdRefer tothe example inifure

18 below

Figure 18 - The Climate Action 100+ initiative

Climate Action 100+ is an investor initiative to ensure the world’s largest corporate greenhouse
gas (GHG) emitters take action on climate change. As of June 2020, the initiative had gathered
together over 450 investors, representing over USD 40tn in assets under management.

By joining, investors commit to engaging with top GHG emitters to help drive the low carbon
energy transition and help achieve the goals of the Paris Agreement. For each company, there
are designated lead and supporting investors among signatories which, as investors in these
companies, demand that they improve governance on climate change, curb emissions and
strengthen climate-related financial disclosures. The initiative has already yielded encouraging
results, for instance with oil companies such as Shell, BP, Total and Repsol committing to carbon
neutrality, and with mining group Glencore committing not to grow its coal production.

Net Zero By 2050 initiative

Recognising the need to accelerate transformation needed to meet the goals of the Paris
Agreement on climate change and stabilise the global average temperature rise at 1.5°C above
pre-industrial levels, more than 70 countries and 398 cities as well as more than 750 businesses
and 16 investors have signed up to the Net Zero By 2050 initiative, which is part of an enhanced
climate action plan within the Climate Ambition Alliance. The pledge is about firstly reducing
emissions and then proceeding to carbon removal. This initiative is useful for managing
transition risks. transition risks.transition risks.transition risks.

Where voting is not available (e.g. in fixed income), engagement is the primary stewardship activity.
Asset managers may also engage with policymakers/regulators in local markets to advocate
enhanced ESG standards.
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5.3 Risk Management and Monitoring
5.3.1 Lerding
Environmental risk management at the customer level

A sound understanding of customers and their behaviours is critical to rivajegd monitoing the
ONRBIR N}y3aS 2F NRala GKFEG 0O02YS 6AGK I+ fSYyRAy3
environmental risk profile and will require direct engagement with customers

The example below illustrasdhow a bank engages customers on their exposarartd management
of environmental risk. Banks are encouraged to ask a similar set of questions to ensure a consistent
approach across both the banking industry and their individual portfolios.

Figure 19 - A large global bank's guidance questions for discussion with clients

a. Engagement with customers on transition risk

» Has the customer experienced any impact from environmental change and how did this arise?

« What is management’s view of the risks that the company may face over the next few years, in
terms of policy/legal risk, technology risk, market risk and reputation risk?

» Does the customer have internal governance processes regarding risks arising from environmental
change? Are there adequate disclosures by the customer? Does the customer have a formal
policy to reduce its CO2 emissions (or manage other environment-related risks) to remain in
compliance with the requisite regulatory and other anticipated requirements? What are the
targets under the policy and how has the progress been so far?

* What is the customer’s strategy to adapt and manage risks (in so far as it could impact its credit
profile in the immediate or long term)?

*How does the customer identify and manage reputational risks to the organization due to
its activities?

b. Engagement with customers around physical risk

» Have the customer’s operations been impacted by acute physical risks or chronic physical risks
and what actions has the customer taken in this regard?

*Does the customer have a formal policy to regularly review (including stress testing) and
mitigate the impact of physical risk on assets and other resources due to climate change? Does
the customer disclose this policy?

» What is the likely impact of environmental change on the customer’s assets and other resources
and the customer’s strategy, including insurance cover, to manage such risk?

c. Engagement with customers around reputational risk

*Does the customer have activities in sensitive sectors that have an adverse impact on the
environment which are a reputational risk to the bank?

» Does the customer operate within the reputational appetite set by the bank? How can ongoing
performance be measured?
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Figure 20

A leading UK based bank introduced a credit risk materiality matrix, which it called a credit
climate lens, in 2019 to understand, assess and manage how climate change may impact the
group’s credit risk exposures. The lens is a series of questions which are applied to a
counterparty to which the group is exposed in order to assess its climate change risk. It also
considers transition factors such as a counterparty’s sensitivity to policy changes, reliance on
fossil fuels and climate change adaptation, as well as exposure to acute and chronic physical
risks. Where a counterparty is rated as medium or high, the details are referred to the
environmental risk management team, who conduct enhanced due diligence.

Environmental risk management and monitoring as partlohn documentation

As the impactsrbm environmental issues have increased, banks have moved towards having more
stringent ESG requirements for lending. They are routinely building into their legal agreements
elements that ensure compliance with ESG reguients or milestones in environmental action
plans. The Equator Principlatso $ate that for project finance deals, borrowers must comply with
the relevant environmental management plan throughout the lifetime of the loan.

The Guidance for Equator Priplgs Fls on Incorporating Environmental and Social Considerations
into Loan Documentaticf, provides direction oreffective environmental clausesThese include
definitions on environmental terms; representations and warranties on compliance with
environmental laws; conditions precedent with regards to progress on environmental issues;
covenants on environmental actions borrowers will and will ontlertake; and events of default
linked to specific environmental events. Where customers do not meet requirements and standards,
banks can impose mitigation action plans that are to be achieved within a stipulated time period.

Environmental riskmanagenent at the portfolio level

At the portfolio level, lnks are encouraged to dedicate management attention towards risk
concentration as environmental risk may aggregate across portfolies time For example, the
automotive sectorcombines wholesale exposure to manufacturers, distributors, captive finance
companies,as well asretail exposure to fleet leasingnd car loans. Secordrder risk is also
important, as seen in exposure to sectors upstream of automotivedik@roducers refinersand
marketers.

Environmental risk metrics and evaluation are increasingly included as part of monitoring of a
portfolio. This attempts to take a step away from askstel monitoring and providea view d the
portfolio as a whole.

Portfolio nsitivity to climaterelated riskscanbe used as part of a risk identification process. Banks
shouldtry to understand what aligning their portfolios to the goals of the Paris Agreement mean in
terms of the sectoral or regionabmpositionof their portfolios and the clientso whichthey lend.

28 Equator Principles, (2014%uidance for Equator Principles Financial Institutions on Incorporating Environmental and
Social Considerations into Loan Documentation
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include portfolio level Scope 1, 2 and 3 emissions standards proposed b@rdenhouse Gas
Protoco?® or portfolio carbon intensity measured as GHG emissionsdp#ar of revenue earned.
Bankscanalso takesteps to measure their portfolf@ &mperature alignment or warming potential
comparedwith the goals of the Paris Agreement

Strategigportfolio managementanincorporate consideration of the climate risks faced by different
sectors and the associated exposure at theFigure21 provides an example of a template to
display the portfolio exposure of carbon intensive sectors.

Figure 21 - Carbon-related assets relative to total assets

A Swiss bank, together with UNEP Fl and peer banks, are leading an effort to define an inventory
of climate-sensitive activities based on TCFD, as well as regulators’ and rating agencies’ climate
risk definitions. The current inventory is summarised in the table below at the sector level.

Banking products across Personal & Corporate Banking and the Investment Bank

USD million, except GROSS EXPOSURE SHARE OF TOTAL EXPOSURE
where indicated TO ALL SECTORS (%)

Climate-sensitive sector
Aerospace and defence
Automotive

Chemicals

Construction and materials
Food and beverage
Industrial materials
Machinery and equipment
Mining

Oil and gas

Plastic and rubber
Primary materials

Real estate
Transportation

Utilities

Total exposure to
climate-sensitive sectors

Total exposure to all sectors

29 GHG Protocol supplies the world's most widely used greenhouse gas accounting standards. It enables companies to
develop comprehensive and reliable inventories of their GHG emissions.
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5.3.2 Underwriting
Measuring and monitoring of underwriting exposures

There are several aspects related to the measuring and monitoring of underwriting exposures, such
as quantitative and qualitative approaches, use of standard formulae or internal/exterodels, as
well as metrics and reporting to support the monitoring.

Various methodologies are available, or have been recently developed, to allow measurement of
environmental risks in a geographical location, which are useful for specific lines iokdmis
Refinsurersthat have yet to fully digitalise their underwriting processes can tap into a wide range of
environmental and reputatiomelated company screening tools in the market, some of which are
solutions provided by reinsurers to better suppdreir clients.

For example, in the area of climate risk, one resource is the quantitative deaisikimg framework

developed by the Economics of Climate Adaptation Working Gfotlipe framework is built around

Go2 aSdia 2F G22tad@dé! [ dZOY ANTF & S NRbaAPE dnklgiRPrd 24 Sy |
the evaluation of a selection of feasible and applicable measures to adapt to the expected risk. The
Working Group has developed a detailed methodology to underpin this framework. The
methodologyhas been applied in eight ethe-ground test cases including in Bangladesh, China and

India, to help decision makers include risk mitigation and risk transfer into a holistic risk
management framework.

Beyond climate risk, biodiversity is an important aspect of environmental risk management. Natural
ecosystems contribute tthe health and stability of communities and economies, through services
such as food provision, water security, regulation of aialty and resilience against damage from
perils such as floal The state of biodiversity in a location should be included in a holistic
assessment of environmental risk.

The CRO Foruthis working on a carbon fogirinting methodology to quantify carboemissions in
re/insurance portfolios. The idea is to use average carbon intensity (tonnes CO2e per $M of revenue)
of a portfolio of re/insurance transactions which would be most consistent with TCFD metrics. It can
helpre/insurers to work towards understaing the challenges and eventually disclosing the carbon
intensity of their underwriting portfolios. The report does not recommend a standard for the
insurance industry but instead is an exploration of the different carbon-foimtting methodologies

that may be applied to underwriting portfolios and the barriers to applying them. This includes the
important topic of data quality and availability.

While these tools and methodologies can support the detection of environmental risks to limit the
burden on tle underwriting process, there will be cases which require discretionary decision
making, which could be addressed through a vesthblished escalation process.

It is important to set thresholds for escalation to make ESG risk management impacts orcessour
acceptable and to avoid overburdening underwriters. Risk appetite and thresholds can be adjusted
over time as organisational knowledge develops further.

30 This isa partnership between the Global Environment Facility, McKi@&s&€ompany, Swiss Re, the Rockefeller
Foundation, ClimateWorks Foundation, the European Commission, and Standard Chartered Bank.
31Economics of Climate Adaptation Working Group, (2088aping Climat®esilient Development: a framework for

decisionmaking
32 hitps://www.thecroforum.org/
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5.3.3 InvestmentAsset Management

Investors should monitor the environmental risks in theportfolios, and when possibledisclose
such risks and how they are being integrated and mitigaiedhe portfolio.

For effective risk management and monitoring, portfolio managers must have access to research,
data, tools, and analytics to integrate sustainability insights into their investment process.
Environmental impacts arising from investee companies vary by tyipe of industry these
companies are in. For example, the environmental impacts in the food and beverage sector are
different from those in the chemicals industry. The following should be considered when
determining what indicators to be used:

9 Asset clasg equity, fixed income, physical assets
9 Nature of business
9 Location of business
1 Emphasis of environmental risk management in the organisation
Examples of environmental risk monitoring indicators include:
9 Climateindicators:
o Carbon footprint
o t2NIF2fA2 GGSYLISNI GdNB¢
o Physical risk indicators (e.g. exposure to high flood risks area)
1 Otherenvironmental indicators:
o Water footprint (e.g. portfolio exposure to watatressed areas)
o Forest footprint (e.g. portfolio exposure tteforestation)

Investors may also report on their stewardship activitiegelation to addressing environmental
risks, through regular stewardship/engagement and proxy voting reports highlighting their actions
and progress.

Focus on carbon footprint
Portfolio carbon footprint icurrentlythe most widely disclosed portfolio environmental indicator.

I LER2NIF2fA20a OFNb2y F220LINAYyd Aa GKS adzy 27F |
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proportion of investment made in relation to thearket cajptalisation can be usefufor equity
investors,while usingenterprise valueas the base (0l KS &adzy 27F | ORaNsatbry @ Qa Y

and total debt) enablegvestorsto attribute emissions to both equity and debt issued, therefore
calculatng carbon footprint for both equity and fixed income portfolios. The resulting indicator
measures emissions generated for eadilarinvested in the fund.
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The GHG Protocol sthe standards for measurin@HGemissions and is widely used by corporates.

In 2016, 92percentof Fortune 500 companiethat resporded to the CDP a notfor-profit charity

that runs the global disclosure system fovestors companiescities states and regionto manage

their environmental impactsapplied the GHG Protocol to measure and report on their GHG
emissions. However, disciENS NJ 6S& | NB YdzOK f26SNJ F2NJ aYl ff SN
SYAaairzya dzaSR F2N) OFtOdzA FdAy3a | LRNIF2fA2Qa O
O2YLIh yeQa | OGABAGASaAd ¢KAA Aa SOSYy Y2liy® veiyNHzS F2
low, with limited levels of consistency and standardisation in both calculations and estimates.

According to the IPCC, Gldmissionsare concentrated in a limited number of sectors:

Electricity and heat production (Z&ercent

Agriculture and forestry (2gercen

Industry (21perceni

Transport (14erceni

= = =4 =4 =

Buildings (6.4erceny

These sectors are critical mchievingnear zero carbon emissions by 2050. Contributing tis th
objective not only requires investing in low carbsectors, but also in companies in the sectors
listed abovehat are the most innovative and ambitious in terms of GHG emission reductions.

Internal research

In addition to leveraging broad and eveexpanding set of thirgbarty sustainability metrics, asset
managers should consider developing sustainability insights powered by internal research models to
inform risk management and oversight. Internal research managers should routinely meet with
portfolio managers to review the stainability risks present in their portfolios, with the same rigor
and attention they would provide to any other traditional risk measure.

The examples below illustraenvironmental risk managemeand monitoringpractices afls

Figure 22 - A European insurer and financial services group’s climate-related risk management and monitoring

The FI’s board oversees climate-related issues through an approach focused on the integration
of climate-related risks into long-term strategy, and on setting and monitoring climate-related
performance objectives. Climate issues are mainly integrated through the following mechanisms.

1. Strategy

The FI’s compensation and governance committee examines the group’s strategy on corporate
responsibility, including climate change and environment, since these two are key pillars of it. In
addition, the management committee is updated twice a year on climate-related issues and
strategy developments, including ESG and climate-related risks and opportunities. Based on this,
the board also oversees the integration and implementation of ESG issues into the firm’s global
business strategy.

2. Performance and objectives

The FI's board sets climate-related performance objectives, particularly regarding operations
and investments, as part of its responsible investment policy. The Group Chief Sustainability
Officer is in charge of reporting to the board on the progress on climate-related KPIs and other
sustainability objectives.
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Figure 23 - A European insurer and financial services group’s diversity of climate-related metrics

SECTOR-SPECIFIC LISTED EQUITY PORTFOLIO INDICATORS

INDICATOR

Total AuM in 5 sectors with highest owned absolute emissions in

equities portfolio

Absolute Emissions of 5 sectors with highest owned absolute

emissions in equities portfolio

Number of issuers in 5 sectors with highest owned absolute

emissions in equities portfolio

Of these:

Science Based Targets initiative (SBTi) Signatories

SBTi Targets Set

Under engagement by Climate Action 100+

Split of sectors with highest owned absolute emissions in

equities portfolio

0il & Gas Producers

Chemicals

Construction & Materials

Industrial Metals & Mining

Electricity

Sector AuM

Share of equity AuM
Absolute Emissions
Relative Emissions
Sector AuM

Share of equity AuM
Absolute Emissions
Relative Emissions
Sector AuM

Share of equity AuM
Absolute Emissions
Relative Emissions
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Share of equity AuM
Absolute Emissions
Relative Emissions
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5.4 Scenario Analysis and Stress Testing

Scenario analysis and stress tests for environmental risks, including climate risks, are still at the early
stages of development and need to be further worked on to understand how they can be used to
systematically asess risks for FIs. Further development is expected in this area, informed by
scientific findings, with various national and international initiatives engaging on the topic, such as
the NGFS and IPCC, as well as e&es®ral collaborations such as thé€HD, the Sustainable
Insurance Forum (SIF), and the UNEP Finance Initiative insurance pilot on TCFD.

It should be recognised that the projection of business processes beyond typical planning periods
introduces considerable uncertainty. FIs should bear in mind that the outputs oftmldngterm
scenario analysis should be analysed in view of other pesfbtors that were not considered in

the scenario but could be relevant in the future.

As recommended in the MAS GuidelinBtshave the flexibility to tailor how they identify, assess,
manage and disclosenvironmentalrisks on the basis of forwafidoking scenarios, based on the
materiality of the risks to their business over different time horizons. Fls should approach the
guidance in this section based on its purpose, its relevance to the nature of their business and their
risk profile.

Figure 24 - Scenario analysis and stress testing are not the same

Often referred to together as if they are a single concept, scenario analysis and stress testing are
not the same thing.

Stress tests consider the impact of a specific set of severely adverse conditions on the financial
condition of an Fl. They often focus on unlikely events which may occur as instantaneous shocks,
such as financial market stresses or a catastrophic event.

Stress testing could be useful for assessing the impact of transition risks over the shorter term,
such as using financial market or liquidity stresses that may be caused by sudden policy actions
or technology shifts. However, the scope for application of conventional stress tests may be
limited in the context of assessing physical risks, as they may not produce meaningful results for
the medium-and long-term perspectives required to capture these evolving risks. For these
longer time horizons, additional assumptions (such as on management actions) are required, as
well as consideration of interdependencies with other factors, including socioeconomic factors.
While such assumptions and considerations have been incorporated in exploratory climate
stress tests recently proposed by some central banks and regulators, the relevant
methodological work remains at a nascent stage and will continue to evolve over time.

It is important to distinguish between the application of stress tests and scenario analysis, which
are typically used for different purposes. In contrast to the case with stress tests, multi-year
scenarios may consider a broad range of baseline, pessimistic and more optimistic assumptions,
allowing climate risk analysis to provide information that is most relevant to the eventual
decisions being taken.

Having clear objectives for conducting scenario analysis and/or stress testing

There are various objectives that FIs may wish to achietle stresstestingand scenario analys
including identification of material risks (vulnerabilities to physical and transition risks), impact
assessment, testing of strategy and establishment of risk appdiiéeh objective will have an
impact on which type of approach will bekenand how elaborate thexercise will be
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In designing scenario§ls are encouraged to first have a clear understanding of the exercise and
where it may be useful. The goal is ntat have more sophisticated scenario analyses bather
finding appropriate tools to address sjific organisational needs based on risk profites nature of

the businessandthe purposeof conducting the exercise.

Taking a phased approach, focusiog material risk as a starting point

A phased approach may help to break down #w®pe andorocess into smaller, more achievable
tasks. FIs can expand the scope or increhgsecomplexity of the exercise over time if these are
needed to serve their objectives for scenario analysis and/@ssttesting exercises.

"What if" questions may be helpful when conducting material risk assesstedetermine where
the most significant exposures to environmental risksy be Fls can start by focusing on a small set
of risks firstbased on their miriality and severity. Where material exposure is identified, firms can
proceed to assess financial impact.

The exercise will be iterative: insights gained from each stage of the process are feih lfack
further refinement to support the developmentf acenarios andwhere relevant, identify new risks
and potential exposurethat were not previously noted.

The Climate Financial Risk For(@FRR)ublished a guide in June 2020 which inclidechapter on
scenario analysisThe first section ofthe chapter provides a practic#tree-stage approach which
may be helpful for Fls new the implementation of scenario analysis, specifically on climate risks.
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Below in Figure5 is an eneto-end climate scenario analysis process recommended byCiRF-
Guide 2020:

Figure 25 - End-to-end climate scenario analysis process

T

1. Examine 2. Identify
Transmission Climate-related
channels risks

Identify potential
exposures to
climate-related risks

3. Conduct
exposure
analysis

4. Socio-
SCENARIO ANALYSIS economic

PROCESS context

3. Dofine 9. Choose
Impact

Risk
assessment :
measure 5. Technological
tools :
Develop suitable evolution
7. Emission climate-related
and scenarios

Assess the
financial impact

temperature
pathways

10. Assess
Financial impacts 6. Climate

and take policy
appropriate landscape
action

Source: Climate Financial Risk Forum (CFRF) Guide, (2020), Scenario Analysis Chapter

Choosinga qualitative or quantitative approach for environmentalisk related scenario analysis

Quialitative scenario analysis exploretationships and trends for which little or no statistical data is
available, while quantitative scenario analysis is used to assess measurable trends and relationships
using models and other analytical techniques. Whether a qualitative or a quanti@bpeach is
appropriate depends on the time horizons chosen for the scenario analysis and the type of risk being
assessedaqualitative approach may be used for assegseputational risk for instancé.
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Traditionally, there is an inclination for gutitative approaches to measurthe impact of a risk
factor and to conduct stress test. However, in the context of environmental risk, such as climate
risk, there are multiple uncertaintiehat could undermine the credibility and decisioisefulness of
data. Qualitative stress and scenario analysis might be particularly ussfubdaling with
uncertaintiesthat come with longterm projections. Qualitative approaches are also important given
the challenge in obtaining all therequired underlying data at therequired level of granularity,
especiallywith regard to forwardlookingaspecs. Qualitative approaches allow firms to raise risk
awareness and steer higavel strategic business and investment decisions despite uncertainties
(such associceconomic conditions) anidck ofdata.

Quanitative scenario approaches may be acgished by using existing external scenarios and
models (such as those from thighrty providers) or by Fls developing their owrhisuse modelling
capabilities. When deploying external scenarios, caution should be exercised to ensure their
relevance andsuitability for the organisation's risk profil@he results of such an analysis may not
come with precise values or results bdepending on the objectives of the exercise, can lead to a
deeper understanding of sensitivities émvironmentalrisks and oportunities, and of the range of
possible outcomes for risk management.

Building scenarios

Environmental and/or lanate related scenarios are driven by (i) transition risks (policy, technology
and consumer preferencedji) physical risks (chronic and acutehd (iii) market pricingn of these

risks (orderly or disorderly). These drivers affect macroeconomic variables such as GDP growth,
inflation, commaodity prices, and discount rates@&s different asset classes.

Hs should first attempt to identify and understand the key drivers of their business performance and
build these into their scenario&ach FI should design scenarios that are relevant to its business and
risk profile andusethem in a way that isnost meaningful for the Fl's objectivesather than being
used prescriptively

Publicly available climatelated scenarios from the IEA, the IPCC and others can prosgifel
context and a basis fatevelopingcompany, industry or sector scenarios. FIs should aim to define
scenarioghat are consistent with those for climate change policguch asscenarios used by the
IPCC, which are at the heart of international climate policy and dstiaeario routeso be takenby
policymakers¢ KS Lt/ / Q&4 {AEGK ! aasSaayvySyid wSLRNI RdzS
expanded scenario concept. This will include é8eared Socio-economicPathway€ (SSPsas part

of scenario definition. The NGFS Clim&@tenariospublished in June 202@ndwhich are also based

on the IPCC scenarios, provide a common starting point for analysing climate risks to the economy
and financial system. While developed primarily for use by central banks and supethiséN&FS
suggestghey émay also be useful to the broader financial, academic and corporate comm@gfities

NGFS Climate Scenarios Framework has three representative scenarios, with each covering one of
the following dimensions:

1 Orderly: Early, ambitious action tonet zeroCQ emissions economy
9 Disorderly: Action that is late, disruptive, sudden and/or unanticipated

1 Hot houseworld: Limited action leads to a hot house world with significant global warming and,
as a result, strongly increased exposure to physical risks.

33NGFS, (2020NGFS Climate Scenarios for central banks and supervisors
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https://www.ngfs.net/sites/default/files/medias/documents/820184_ngfs_scenarios_final_version_v6.pdf

Conducting scenario analysis

When conducting scenario analysis and sttessing with respect to climateelated and
environmental risks, Fls should first consider which drivers are relevant to them, such as typhoons,
wildfires, sea level rise, heat stremsd change in carbon tax, among others. FIs should evaluate how
they might be affected by physicahd transition risks and how these could evolve under various
scenarios anaverdifferent time horizons.

Fls need to allow for the fact that these climate risks may not be reflected in historicalvdaitzh

means it is not necessarily possible eatrapolat from that datafor the purpose ofmaking
projections. For example, to assess physical risk, FIs may need to enhance their current hazard
models or refer to enhanced models to account for the future impact of climate ch&wmmarios

should take into account factors that may have an impact orféinward projection of the impact of
hazards on an investment, such as tfaet that local governmentamay be able toimplement
physical adaptation measurdisat end up reducing physical risk over time.

Some general principles for conducting scenario ysisi
1 Usea number of different scenarios, and have at least two scenarios for comparison

1 Define parameters for projection of the future scenario depending on their relevance to the
business model, such as:

0 aset of economic parameters similar to what ised for developing the business plan and
assessment of demand;

o0 specificrisk-related metrics that would impact exposures; and

0 assumptionsabout potential emerging risks, such as conditions for and timing of their
manifestations

1 Aim for consistency of key parameters underlying scenario definitions over time to enable
tracking. Note that resetting of parameters may be required subject to Tetrégger points
being exceeded

1 Definetrigger pointsat which action should be taken, such as

o review of scenario or parameters. For example, adjust the scenario by updating its
parameters after observing deviations of frequency and severity @pecific type of
hurricane from projected parameters, or consider fundamentally changing or replacing the
scenario following new insights from sciersa&sed research

o review ofmanagement action for risks mitigation

1 Recognis¢hat scenario analysis is angoing, dynamic exercise, and

o Incorporatelikely risk mitigation actions back into the scenarios as they may change the
frequency and/or severity of the impact of the risk in question. These include not just risk
mitigation actions by Fls themselves, bubdle taken by other stakeholders. For example, in
the context of physical risk, FIs may consider the possibility that governments may require
new facilities or buildings built in future flood prone areas to adhere to building codes (such
as minimum elevatin above ground) that provide some defence against increased flooding
in future.
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o Considersecondary effects. For example:

A In the context of physical risk to mortgage portfolios, a bank may need to consider
the withdrawal of insurance fronrmortgage portfolios and an increase in morbidity
or mortality rates due to temperature increases, which may further impact the
collateral value of such portfolios

A For transition risk, Fls may consider the impact on credit risk of certain
companies/holdings in their portfolio and the direct and indirect impact of factors
such agolicy implementation as it relates to the carbon price

A A significant impact on GDP gribwfor countries which are more vulnerable to
extreme climate change impacts. For assessment of the impact of transition risk, Fls
may consider estimating the possibility of drivers such as the imposition of carbon
taxes and higher oil prices, as well hgit impact on growth due to their effect on
supply and demand.

Varioustools may be used to support scenario analysis:

9 Horizon scanningimergingrisk maps: These allow aystematic and proactive approach to risk
identification based on available informati.

1 Use of expert informationbased on qualitative questionnairg such as those used for
forecasting, risk identification and identification of trends.

1 Economicscenario generators such as imulation of future possible states of economies and
financial markets based to identify unexpected but plausible outcomes.

1 Catastrophemodels based on deep understanding of the physical parameters that define a
natural hazard, such as wind speeds, and characteristics of the exposures, such as their
locatiors.

1 Hazard mapswhichprovide locationlevel information on the extent or severity of perils using
assumptions on the frequency, severity, and locagiohprimary events and dependencies with
secondary perils.

91 Footprints shovng the impact of a single @nt on a geographical maguch asreasthat have
been significantly physically affected by ement. For example, a tropical hurricane footprint
would show wind speeds arte path of the hurricane

Once impactsare identified through scenari@nalysis they will need to beturned into financial
metrics that are useful for decisiemaking The way in which this is donwiill differ according to
financial sectorFor banks, this may include an increase in default rate of mortgage portilias,
increase in nosperforming loans. For asset managers, this may translate stawer growth in
traded values of the stocks of affected companies. For lifenserers, changes in mortality and
morbidity assumptiongnay have a direct impact on reservingas well ason the value of new
business These changesould also affectasset portfolios due to transition risk. For nbfe
re/insurerswhat may be relevant ithe cost of increased claims due to physical impact.
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Recognising current challenges with data and methods

While environmentaltlimate scenario analysis is becoming an increasingly important tool for Fls in
their risk management frameworks, it is important to bear in mind that the development of climate
scerario analysis istill nascent. Scenario analytics require access to underlying data. They also
require modelling capabilities to make use of the underlying daiaally they require technological
infrastructure to embed the analytics alongside existinformation to inform processes and
decisionmaking.

These ingredients require resources as well as expertise so that the data caed@éhere are still
significant gaps that need to be filled in terms of availability, quality and consistency of atath d

and methodologies before such sophisticated analytics can become meaningful and reliable across a
broad range of portfolios. These gaps will continue to narrow as policymakers, incsdry
academiawork to address them, but in the metime FlIs should take a cautious approdolwards

using and relying onscenario analysis in relation to climate change.

Specific features of scenario analysis implementation for different types of Fls

There is no onesizefits-all approach that can b&aken to scenario aalysisimplementaion given
the different business modelamongFIs There will also be differences the potential mitigating
actions at their disposahat can be fed back into the scenarj@d this will affect thdinal resulting
impactt NA&aAy 3 FNRY &LISOATFTAO OftAYIGS NBEtFGSR NRal 2y

For instance, banks may be locketbia particular scenario such as the risk of property flooding
as a result of sea level rises given the duration ofmortgage portfolios Meanwhile,re/insurers
renew their contracts omnannual basis such that the mitigating actions they take in the inteem
alter their exposure to climate risks from year to year.

Banks

Banks with exposure thigher GHG emissiona areassuch as fossil fuddlased industriesand
energyintensive manufacturing activities, could consider a morelepth application of scenario
Fyrfearad ¢KS ¢/ C5 KIFIA RS@St2LISR I {Sdorfayor Ol f LJ
lylrfeaAra Ay 5A&0f2adz2NB 27T / ¥)Ahdh éobld bve Sefetreidl ®For wi a1 a
further guidance.

For example, in scenarios focusing on transition risk in alignment with the Paris Agreement, carbon

price trajectories are likelyo vary across various temperature pathways dmel dependent on
assumptions such as the cost of new technologies and the extent to which they are deployed. The
impact on companies and financial marke8 dzf R 6S &AIAYATFAOLIYylid [/ 2YLI Y
proportion to the total emissionthey generate andthose generated byheir supplierswhile selling

prices are likely to rise to offset cost increases at an industry level. At the same time, demand is

likely to fall reflecting the sensitivity of customers to prices in each market affected, shrinking

comg yASaQ alrfsSa FyR 02adao ¢KAa Ay Gdz2Ny YA3IKID{
assessment frameworks over various stress case scenarios.

34 https://www.tcfdhub.org/scenaricanalysis/
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Opportunities related to resilience may be especially relevant for banks with exposure tiviedg
fixed asses or companies with extensive supply or distribution networks, especially those that
depend on utility and infrastructure networks or natural resources in their value chain, and those
that may require longeterm financing and investment. These analysas be used as tools to
consider different potential future outcomes.

Relinsurers

For relinsurancefirms, assessment of climate risk can be challenging as climate risks manifest
differently depending on the time horizons and acroge business linesthat re/insurers
underwrite. As the impact of climate change risk varies across the re/insurance industry and by line
of business, re/insuranciirms can refer to industry publications on the impact of climate change on
various lines of busess and emerging risksand participate in industrwide and crossndustry
collaboration to establish better understanding of the potential implications of climate risk and
define consistent scenarios applicable for different time horizons.

Relinsurersmay follow developments with the PSI TCFD Insurance Pilot Group, which will be
working to develop a new generation of tools and approaches to help re/insurers to incorporate the
latest scenario analysis to assess clim&iated physical, transition anditigation risks in
re/insurance portfoliosGiven the uncertainties irelation to climate risk assessment and the need
for forward-looking assessments, the focokFIs when they conduct scenario analygtisuld be on
ensuring any methodologies selected assess climate risk are able to provide insights that ar
genuinely useful for decisiamaking, over longer time horizons. For example, as discussed in section
5.3.2, the Economics of Climate Adaptation Working Grdwgs developed a practicguantitative
decisionmaking franework for climate risk whictaims to support policymakers and leadeis
making decisions on the most cosfffective investments in climate adaptation measures to be
adopted in a particular national or local economy.

Assetmanagers

For asset managers, scenarios analysis is the process of estimating the expected value of a portfolio
after a period of time. Its purpose is to assess the potential earnings impairment of companies (as a
result of transition policies, demand chges, physical impacts and other factors) and how this might
translate into investment returns in a portfolidt is important totest reference scenarios that
involvea broad spectrum of temperature outcomes.

5.5 Capacity Building
Building internalexpertise and resource® tackle environmental issues aFls

Fls should consider how the importance of environmental risks is understoodsdablishedn the
organisation.EachFI will haveits own strategy directingts approach togenerating awareness of
environmental risks amanagementlevel, dependng on, among other thingsthS  Geth@ &isk
appetite and ESG principl@sgeneral Senior management can help lidkk S C L St@teg9 to w a
the overall purpose of the organisation.

35 As an example, the SONAR 2019 report by Swiss Rewremerging risk insighta/hich outlines potential impact of
climate change on various linesingurance business.
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A top-down approach, in which senior management seat the tone on environmental risk
managementprovides guidance oropportunitiesand the widercontext Abottom-up approach is
equally important so that all employeesare engagedin order to drive an effective culture of
environmental risk managementThe siccess ofa risk management framework depends on
implementation byengagel employeesacross alllevels linked to their understandingof the
importance of environmental risk management.

The FB ENRMstrategy will form the underlying basis for the approachbuild awarenessand
enhane training and internal capacitior employeesAll Fls can benefit fromrovidingtraining on
environmental issuedncludingfor the board, senior management, businessinvestmentteams
and risk practitioners as they are required to make decisions on environmental issues.

The trainingcan range from generatingeneral awarenes$o detailed, tailored training forrisk
practitioners who willbe implemening the C Lr@kdmanagement frameworlRaising awareness of
environmental issues might also be beneficial for functions such as intend#, legal marketing
and communicationsTraining isalso beneficialn helping employeesdetect, monitor and mitigate
environmental risk in a rigorous and timely mannas well aso know when to escalate a risRefer
to Figure & for suggestions on what the training may entail.

Training should beailored to employeeroles, so staff are able to understand how environmental
risks impact the roles, the business and customemrer time.As far as possibldraining content
should adequately cover the FI2 environmental risk management policies and procedutesy
priorities, and should alsoeflect changing regulatory requirements and developing trendsorder
to stay relevant, training content should lbegularlyreviewed and efreshed An assessment will be
needed as towhether some training should be mandatory faertain roles (such asrisk
managementind decision makers who help implement the ms&nagement framework
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Figure 26 - Nature of training

BOARD

» Material environmental risks and relevance to
the FI

» Developments arising from regulator, customer,
investor and NGO pressures

* Connection of environmental risks and
opportunities to FI’s strategy, vision

RISK MANAGERS

* Introduction to wider context of global
environmental issues and relevance to Fls

» Connection of environmental risks and
opportunities to Fl's strategy, vision

* Drivers for managing ESG Risks for Fls,
examples of how customer mismanagement
of environmental risks become risks for Fls

» Requirements of environmental risk
management to effectively implement the risk
management framework

* Internal policies and processes required to
identify and assess environmental risks

» Material impact from environmental risks
on business portfolios (financial, credit,
reputational risk)

» Regulatory and reporting requirements,
including refresher training for evolving
requirements

RELATIONSHIP MANAGERS, INVESTMENT
& UNDERWRITING TEAMS

* Introduction to wider context of global
environmental issues and relevance to Fls

* Connection of environmental risks and
opportunities to FI’s strategy, vision

* Drivers for managing ESG risks for Fls, examples
of how customer mismanagement of
environmental risks become risks for Fls

« Internal policies and processes required to
identify and assess environmental risks

* International best practice in environmental risk
benchmarks such as IFC Performance Standards

» Use of case studies to illustrate application of
environmental risk management in controversial
settings, learn how to support customers

* lllustrations on how to make strategic decisions
for environmental risk impacts

ALL

* Introduction to wider context of global
environmental issues and relevance to Fls

* Connection of environmental risks and
opportunities to Fl’s strategy, vision (e.g. part
of onboarding training for new employees)

* Introduction to internal policies and processes
in place, showcasing how these are
implemented for different roles

Flsshould evaluate whether they have the appropriateapacity and resourcefor training their
employeesin effective environmental risk managemerA clear understanding of the impacts of
environmental risks on thdusinessand its customerswill help inform the relevant topics for
training.

Fls bould alsoexpand their knowledge byparticipating in discussion forumsmulti-stakeholder
eventsor platforms established locally or globallwebinas, andworkshops

Industry associations, such as the Investment Management Association of Singapore {[TREAS)
Association of Banks in Singapore (A@B#)the Institute of Banking and Finance SingaptiBé)are
developing training to suppofls in improving their environmental risk management capabilities
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Hgure 27 shows the levels dkchnical competency requiremesat a European insurer
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